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x»,^aL-y hi:. 
[0 0 0 1 1 

«S«tt. R 1 scssv-r * 
D^D-tv-S- • 7-*7^5f^©l£§rKWU *<*«k 

SCV'f ^DT'D-t-y-y- • 7— ^T-^-Vt-Wt" & 

<7) — SB £ & *> © £ 5 • 

(1) mWO&fo rttlRTilffiR I S CV-r^ D^D-fe-y 
-y- . (Extensible RIS 
C Microprocessor Architec 
ture)SMOS 7 9 8 5 MCF/GBR, *1 
*WmSMB0 7/7 2 7, 0 5 8*1) 1 9 9 1 * 7 E 8 
BtliS ^WfLe T. Nguyeni- &£tfZLn 

5-5 0 2 1 5 3^ (4#S¥ 6-50 

112 4 *§&$8) . 

(2) fSWOZfo r7-*T-^^-r±©tt#i»»*»* 1 



(RISC Microprocessor Arch 
itecture with isolated Ar 
chitectural Dependencies) 
SMOS 7 9 8 7 MCF/GBR. #H»t l lFtiHWR 
07/726, 7 4 4#, 1 9 9 1 *f 7 R 8 0 tt5&, 
BJ^L e T. Nguyenffi, St/dtXtC^f&"f 
^f5-5 0 2 1 5 2§ (#«¥6-50 2 0 34^ 

$8) 

(3) ^m<D^m myMVi?** -±y b&&mistz 

.0 R I SC7-fi'D7'nt«^- 7-*f?f (R I 
SC Microprocessor Archite 
cture Implementing Multip 
le TypedRegister Sets) SMO 
S 7 9 8 8 MCF/GBR/RCC, ^B&BfWEI 
SH0 7/7 2 6, 7 7 3^ 1 9 9 1 ¥7 ^ 8 BttiB. 
fS^S a n j i v Gar gfifi. Rtf ;mt;:*iJ&'1~-5 
^gpjsp 5-502403^ (#*¥ 6-5 0 1 8 0 5f 

(4) 5EWO*# mmt~7y7£m!Vftt&*:'(>zn) 
20 />bbfcR I SC^^D7"nt7lr • 7-+X*?" 

■V (RISC MicroprocessorArch 
itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MCF/GBR/WSW, * 

admass 0 7 / 7 2 6 . 942*, 1991^7 a 

8BiiS^ SWfLe T. Nguyen^ Sl/^n 
fc»JBT*1WF5-5 0 2 1 5 4^ (W6-5 0 
2 0 3 5#4i^) . 

(5) &w<D&fo ry>^ , f77'-^-y-7' l J> 

30 ?-a>ba-yl (Single Chip Pag 
e Printer Control ler) SMOS 
7 9 9 1 MCF/GBR. #H«rBTHifiMIS0 7/7 
2 6. 9 2 9^, 1 9 9 1^7£8Bffi$l. 5EW#D-e 
r e k J. Lentzft, RtfdniCttfc-f 
5 -5 0 2 1 4 9f 6-5 0 1 5 8 6^ 

«) • 

(6) 5E93©*» rmjfcofta^a-tyiJ-SrU-tf-hT 

(Microprocessor Architect 
40 ure Capable of Supporting 
Multiple Heterogeneous P 
r o c e s s o r s) SMOS 7 9 9 2MCF/WM 
B. #B4*tttMM&0 7/7 2 6. 8 9 3*1, 199 1 
if7^8 0m ^fDe rek J. Lent z 

RtjciinKwersttWs-s o 2 1 5 n» (« 

g¥ 6-5 0 1 1 2 3 ^4i«) . 

[0002] sgjawroBatt^ai*©***®** 

fcafcOttWrfflBO 7/7 2 7. 0 6 6 ^©WIIII»©E 

50 jsa-rs^tictoT. s«*a»ffri±JBi©wiB»©E* 
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[0 0 0 3] 

^wmmzm&ifrG-tv h • 3>ea.--* (c i sc 

—Complex Instruction Set 
Computer) 7— +7"^^ V Sr^ffl Lit fc©^ 

(RISC-Reduced Instruction 
Set Compu t e r) T-tfi'ff $Sffll 
fctXDSTlCfgjf LTl>5„ CISC7-+f^ftB 

^a— 7 s — ^ • D— h\ ffc^Hfr. =f— 9 - 7sY7 

[0 0 0 4] ClSC/H7'7'f>-7-+T?ft© 
aspSriaW-T*— KWIBHiLT. 2^5. Aft 0181 

*£K:«<*#tt#*©*fT#iBi£Sfctt#Jh (s t a 

i i) $ns»T, iK^omy^-fy-xf-y 

A^7'nt7ii- • ■y-'f ZJUOffl-t >7i7^-< 7 ( i n a 
c t i ve) , -f&fr^lbfls©** KfcoTHS. ft 

(psr) tt)0?«ns^#n— h* • i/-^x^tc#j6^n 

#JLbS-ti:£ltfttf£&fcV». /W >^ff JtT* 

[0 0 0 5] £2 OMSK. 7"Dy*7A^ h'J-A 
h7 ■ ^f-yto- h* • 7.7— vK^HTx 

*<frj*«ij>fc < 1 1> i "3 o*fr x t— v £ a v xmm Ztz 



(3) 

4 

j:-5EfcoTus. ^(D^^mn-r^izit. xb7 

• x-* 1 ^ffX'T 1 — S>TltBcflD:7n-fcy 

[0 0 0 6] Sf§3©raSte, #^g#:cD^fT*^S^^ 
>©t£il (s t a t e - o f -ma chine) #"E>g 

z&mm-c&Zo m&oc i sc^^nyDt-yf© 

A-h'^-^yXfAH ^(DH^ftfJC h^-y 

h77 7<Dtzisblz%7 Lfc £ # WKDfcfefcgfcfr;* 

Sit, hT^Ort^lCJ&CTSIfT*©* 
^ S # SrfflSJU— 5=- > CD^ 7Hf (C«tt; L ft tttl tf ft 6 

**jgc:*4:. mwv-9-xDm^mtmTm\z/^<zfy 

^>^^'J7U IE«ft^->>©4*Si£-fe-:y'U «7C 

30 ^©fr^t^TS^tKft^,, 

[0 0 0 7] CI SC7-^ry-i7^^-f)m&mz%-OT. 
h&ft±-rZ>tzls(>\Z. Z.tlt><DfflW\Z2tTZ>M 

[0008] z\ftt><DM&xm\t. w^*HciijbPA-H 

WWSfc«ly>'X^ • 77-r;KD7. h7 • 7;7-tXtC5fe 
ODD^r— -> 3 y^yn^^A^ SU-AF*3©?i 

50 &^«n*«58*u&*^c«. mm<Dm^<D^ 
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— h - A— F^XTT^i&gtC&D, L^fc, li-fn*^ 

aw 77-r > • ^ • ^-fA^Bc* 

[0 0 0 9] R I SC7-^T-^^^-Cli. V-f 7P7" 
P-fey-y- • 7— *777*©A— F»7X7l;:<fc££lSi£ 

^liic^fb-r^-ttcioT. ±.%&<DmM(Dgr< &m 

Vtt2>Z\£$:i&.frT^Z>o ffi^^«-&tctt, &RISC 

•y-'r^;i/*»e^ ; 5 3-^©A-i'7 r 7-f >fl:7a77A • u- 

W/Wt4Ctl:J:oT. &*cdr i s C7-+77 
o i*-fK0*ff*"lHK"t"s;:4:***t:UTir»*. 

[0 0 10] BlIBttlfiD, R I s CT-tfi'fr lets 

■So R I SC7-Wftli 

Lfc/W"75-< >T*fT*n*JJM*fcP - K/X 

HBStrttR I SC7-+Tfftttgv^tt 
WW 7 7 -f > t m SO b 7cf^5& £ HfTf 5 t CD 

[0 0 11] R I SC7-*r^ft ©Rttli— «« 
K. 77>7« UyX?«tfMl:«bTCI SC 

f/MttSioCScTl^. R I SC7~*777^ 
(s ta 1 1) *fctti/U7K«fc-3T*i;*IS*S«/h 
[0 0 12] U*>U — JftCBMISnTlf»53[B**P*^: 

sfecoR i s c 7-*77 ftl:J;oTliSli:3«t s 
^-o«*», enters x- a- x# 

7— ( s u p e r - s c a I e r ) tnf \%t\Z>7— =£7 

-t*--5£<*: ; £8**TH-5. 8li§:ft#S, vI(D«<D7— *7 
77^£>*£*>C I SC7— ^^^irOWHtRUT 
U^tLXh. ^tt#t^7>f. U-77.7#fl, RZS 

&mmm £ u «fc 3 fc ra»wB £ t ^ a . 

[0 0 13] 

[^Bfl*^yib±3i-ra^] u7c^ox> *mw<D 

HB»B»iatt*OC I SC7-^fttR I SC 



(4) 

B5tt££®. R I S C^-X<D7-^-X*7-S7Dt 
-y-»r • 7-+7^7r^tItt-T-5^<J:T'*a. 
[0 0 14] 

C ^fSWCckSV-f ^D7Pt7t • 7— *777-v 
(i#4fX h7*^7xy7L/7c^*I^B#MffC*fTf 
^•h^nJ^KUTUS. ^CD"7-f 7 P 7*P-fc ylr • 7 

I F 0«i 1 A' 7 7 7 2 A* -y7 7 J^tf SS© 
fiMHz-y h • ;<y7 7t*^fe? h£e<^T*5<A>y7 

■y htt, • 7 7<*i«S«aZ'y h (f 

unctional unit) A^MSn. 

T^5. «ME3.Xy htUvX7 • 7 7-f ;HBH4«*0 
7-7.&S& (datapath) T(Sfint^5©T, 

7.7 • 7r-f;^©«^»»5t7^-feX^Pl«g{C/i-3T 

[0 0 15] • 7 7-OH4U-77.7 • 7— 7* 

-B#WtC7s h7bT*<&ftl:«fflSn4Mt5» h©r 
— 7 • l/y7^^W?i. dtlbCO— B#7— 7 • V 
yX^H fSMWIgJFfl' (ou t-of-orde r) 

n?>. -B#7— 7 • US?X*IC* hT$tX7c7-7«S 

n-orde r) <&<fr©*fr #5£7bTiBjBSn;fc, ^ 
^■7. h iJ-Artcoft^o^r-yg T'iE^i^:" : <'v'>^ 
^5i^ci:^7 , J7$na75\ U--7X7 • 7 7-fJH; 

[0 0 16] mWz^T, h7^?.0^t7 h©7'J 
7x-y7«> 7-f > • 7n^7A^7hU-A. 7~ 
40 ^7 h ftft#t*-^9->5H>*7, h U -AKX*7p 7 
-v^^rx h U-A©7U 7i«;ffi nJtglc-7Slgl&©7 

^#{^^77>7 • 7U 7x-v7iglSSS:fiJffl-ra<i:, ^ 
^W*77>7^t7^i9tta(^75<D^7>h'J-A, 
O * 0 7 -f > 1 7 -y -7 h |11B#£ 7 U 7 x «; ft % Z. 
i^'pI^Tafe^. 7n-/-yt^7U 7i7f 
mmtZ>£, 7-f>*fc«7-7*7 h^7h'J— At 
»S-t?©***^ff-r4tt!S7*P">-^irO*ff«r"I 
flEtC-r*±T«S*Wft»S«Hl|»^X h U-A^pJfigtC-T 
so £tz, 7p->— 7t • 7'J 7x-7 7^SSlC<t-5<i:, 
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'>&< thf(> • ^U^xyf 1 • A*777£i"J7t 

[0 0 17] &>±<Dt&Q, *«W©|iJjStt. 
R I SCSJOP7 • T-^^^^+^fiJfflLT^^lCiB 

[0 0 18] ZZlZs *^^©g'J©flJ^«. U-^X^ • 
[0 0 19] *5E9l©giJ©fiJjSitt. P-HtX 

*>misu aasx^-yy h&ft±vtzz:£\z&z>. 
[0020] z<b\z, *%woy&\(Dm£,\$. 

3&»»w-snTt»*©-e, ^-r>*fc»w-yv h • y^ 

?>tfIE-f =fcoT, fi*.ii*^ r D>'— 

jH^TS Z. t £ *imz Ltc Z\ iT$5. 
[0 0 2 1 ] 

xmwrz. &,T<Dm-A\z&iTmxmwTz>. 

[0 0 2 2] Jj£ 

I. V^^D7Dt7D- • 7-^^^^i-C0«[g 

I I . ^7l7fiZ7 h 
A) I FUt-'-^MSS 



(5) 

B) I FUm'®1&& 

C) I FU/ I EUWW-f >^7i-7x 

D) PCniSyZ • 3L-yh<Dmm 

1) PF^i^ExPCai/T-? -P.->7 h<DfiMffl 

2) PCfi5iJi97^P'UXA(DifiMffl 

E) fiJ^*-*5ck?>'0iJ^O©a 

1 ) «as 

2) #|S|*ltl&* 

3) RMM^. 

to 4) A>K7-f'f7,yt7ftU^-> 
5) 

6) h 7 7 7'-SS 
III. ^HfTP-^-y h 

A) I EUy-^iSgSOPiffl 

1) Vi>7.9 • :?T--OK£>§¥*ffl 

2) S^y-^iii8ScDPiffl 

3) mhiMk& : r—9Wh<i>mm 

B) n-F/^hTMIdny h 
20 C) I EU$iJ^liSgS©#aH 

1) Ef3- H • n-y h©i£M 

2) +t'J--fi7*-i-'yKDBi 

3) f-?tt??S«5 : x7* • P.-* b©PSB 

4) l/y^^Sttoy h©l¥«B 

5) f^HfSSfTP-y h©l¥*ffl 

6) %7««P-y KOHI 

7) 51®f6iJ«P-ny hcDPiffl 

8) f&HfcP^P — ©JffllP.- •> 

9) m homm 

30 IV. (gS^^'J^JPP^-y h 
V. +t7->3fflfla-7h 

v i . mmikzfm%a 
vxr\zwA\z'&^Tmmrz>« 

[0 0 2 3] I. v< ^pyp-fe-yit • 

m 1 H*fE«t!)7-+f^f + 1 0 OOflSg&^ffcCO 
T**. #i7i7f-a-7h (IFU) 102t^ 
^ffP---yh (IEU) 1 0 4Ii7-^T-<7^^ 1 0 
OCD^^t/i^^g^T*^. {RJg^iJ -a-7h 
40 (VMU) 10 8, +t7yiWa-7h (CUU) 
1 0 6 , te^Zft^^mW^-y h (MCU) 110 

it, i fu i o 2 <t i eu i o 4<r>mm*&&\z*)-#- 

7h (MAU) 1 ntt^Mg^tLT- 7-*7£ 
3=-f 1 0 0 ZmftZH&tcitXDbcD-Xr&Z). feotfeM 
AU 1 1 2i$7-*7-7^* 1 0 0 ©— 30— flc«fc3 

BJ<D»jg3|]!f60iJT« IFU102, IEU104, VM 
U10 8, CCU 1 0 6*3«tZ>'MCU 1 1 0 teft*© 
so 0. 8 5^P>f£It;P-;UCQ<£«;frCMOSyp-t:7.£ 
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1, 2 0 0, o o offlob^^x^fr^rats^nT^ 

^ 7-^/7^ l 0 OOT^ipyP-fe-vit^^tivX 
[0 0 2 4] I FU 1 0 2<7)S*WtSS"Jtt^Sr7x-> 

^b, i eu i o 4ic c fcsgiifTtf&g£nTv>&p B if^ 

[0 0 2 5] *|gBJ(DjiT5i^iSC«JTtt. &^«fi$^ 

m<D$>^frt>ti.2> r/N'^-y hj (bucket) IJCC 
U 1 0 6rt0^ffl + fyya 132*»6128 fc'y h 
M®**'** 1 1 4 4iSlT I FU 1 0 2 TIrI 
B#l;::7x-.y^2n£. tfiHJ-fc-y h^teiite. fflWy'O 
1 1 6i&£TM£nT#fcSW«^lc£^TiB&<*n 
T, IFU10 2tCCU10 6HTff*3ft5. 7i7 

&£tf7 KU-X£**afcA*X 1 1 8^ftT' 1 FU 1 0 2 
*^m^$n, S6KIEU104tVMU108»* 
te-StZWrn* fflW&&tf7 FUX^fflAX 1 2 0±lC 
jgm^n^). VMU 1 0 8^.(D7C±i7,(DWm (a r b 
i t rat ion) «I FU1 0 2tl EU1 04 <DM 

j*wmu i o 8 zxmo&mnmti'Tmm'rz c t 

FUl 0 2A^W5'f>l 1 6 5rSdaUTE^lC+-V 
7->a»a-y h 1 0 6^gi^n?>. I FUl 0 2 so 
*^#Ae.nS«3B7 HUXCDfiffl±{4t*-> hte, AX 
118, 1 2 0(D7Hl^7>SI5^l'J:oTVMUl 0 8^ 

*l£o IFU10 2tll CO«!l^-y-7Kl/X« 
^M^VMUl 0 8 KffiSnfc 7* □ -fey 1* 
■ Z>Uy>7 • V-iViW 1 /2 oratC. VMU 10 8*^ 
eTFl/XSiJ^^-l'^l 2 2igfiTittgtC^-v V3.$tJ 
h 1 0 6 'xfiuHStl-5. 
[0 0 2 6] I FU 1 0 2l;ioT7i7^nfc# < n 
7, h )J -^<7)7j«^^^ HU-A-/U124 fitST I io 
EU 1 0 4tCj$£tl£>. ffl»7'f>12 6 

^lx iFUio2tiEuio 4rwoio^n 

3„ 2 »5l©^7i7f • 7 FU7., t*J*J;f 

I EU 1 04rtJC#ffiT^UvX^ • 
7.£<&g£:-r37 FUX&, faJP^-f > 1 2 6 |*|CD;5'- 
h • 7FU^ • U^-> • A7.£MSbT I FU 1 
0 2^m<0'M2ftZ>* 

[0027] I EU 10 412. CCU 1 0 6l*)IIiS^e> 
yiszt. l 3 4 <hC0raT'8 0 My bt&M 
-frfa=?-9 3 0£iIbTx-*£Xh7U 5* so 



70 

— ^SrKDtB'f., IEU1 0 4*5f-^'7^t^tS 
££CD^g7 Fl/*£&ttfcJffl>A*X 1 2 8CD7FUXSS 

^kj^tccui o e^jgsns. *&, 1 
2 8^stT, 7-?t&m*mmt%itib<omwmt%z 

IEU104iCCU10 6 tOffl-C^QfOTZ^t 
IEU10 4I1 KSf-^'7Hl/^S:C 
CU 1 0 &^il&t<D\~m\stc®W ; f-5' • 7 FUXtC^ 
BT^feiiXD^^tbTVMU 1 0 8 £&fflT5. x— 
9 • 7 H U7.cD<52Bffc8ltfm* «•». Sffi*5«i:tf 7 F 1/ 
X • /U 1 2 0 Srlft ITVMU 1 0 8^«$n5. I 
FU10 2l:W^l/->'3>i:S& , 5. VMU 1 

0 8 tt**J6-r*ttS7 Kl/XS/U 1 2 O^STI EU 

1 0 4^j1SPT5. 7— *72^V 1 0 OCDifjg^SS^J 
Ttt, IEU104ltW17H^SWBl/T. D-F 
/X h7 • Hr^V—isB >ffliEV^Zfaif7A • 7. MJ 

[0028] CCU10 611 #)S|7 Fl'XT^ilfc 
X— ^S*S:^ffl^W>a 1 3 2tf-Wfy 

A^^jwr^^^A-r u^;i/«ng«:ffliATv^. 77 

tXlSmii + r^a 1 3 2*fctt^-^ffl^ J V 
y>=i 1 3 4'\7i7-feX-r^^tTiEb<SIST-# ; 5* 
CCUlOettf-^'/UlM. 

a-r*x— ^testsrwfiLT, ^weai^fT^. 

[0 0 2 9] • 7^t^g*^ffl+lr7->a 

1 3 2SfcftT-3'ffl + t7ya 1 3 4^?.iSft4 

U 1 1 O^Ztb, MAU 1 1 2#. K*UTV»*©tt«l 
M <0 77-feXT s *5*>»&^77i:7T&3a>£¥iJ»J 
U S-B^rttCCCU 1 0 6 WV-7.*fctt^5t^^ 
7 yal 3 2, 1 3 4 SflMJ-rSOfc+fl-fcttflllltt* 
•fctfgjfrt'SU— ->a >£ I FU 1 0 2*fctt I EU 1 

iij)PS8gim#st)-^^Mcui i o^ssn^. 

[0 0 3 0] MCU 1 10 IS, $?£b<te#-h ' *-f 
•y^ • n--^ h 1 4 2 £HATi5D. CWZ^Mi* 
Tjftx-* • A*X 1 3 6 CioTCCU 1 0 6 t<D^ 
ffl + ^f>3Ll 3 2»C««Sn. jR*|6)r-^WUl 
3 8l:ioTT-?i + t'r>a 1 3 4i:«*snTi» 
^ o #-|..^7?14 2 tta*«Ktt***v;w^ 

^^|gC©#-hPo Pn 1 4 6 0-n ©^t* nA^iS-S 31 
t^nltlUb, #-hA^f-^WU13 6, 

1 3 8^<75x— 5'©^7j[n]Cjll : &PltbtC-r'5. MCU1 
1 OCioTttlSnift^t'J • 7^-fe7.S*«, M 
AU1 1 2^7^t7>t^ttS*$n5/^>- 
fA • ^^E'J • AT, 1 6 2-v<D7^-t7;5:[4 i af^SB*) 

-c#— h i 4 6o- n © 1 t?tsa^te>ns. x-^e 

14 014TCCU1 0 6l;tUT, M 4 1 *5«fc 
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1 4 6o-n 05*>ttfS-f5 1 
ffl*^-.y->^ 1 3 2Jfc«f-?ffl + tr>a 134i 
MAUI 1 2t<DfflT*y : -?Zmm-rZ>Z.t$:ffl!lh-f 

•s. 7-*r^ft i o o <Dtmnmm-ait, mcui 

1 0«. H&ClteCCU 1 0 6 iMAU 1 1 2fW]£lEj2t 
tZ&'PlZ$>Z7 : -?$:X h7*f;«77fti!fK C 
CDJ^KUfcCDte. ^jt©^*.B#ra^«/h{rb, MCU 

[0 0 3 1 ] II. W7i7?-l-7h 
^7i7f • -y hi 0 2©±fXl/^>^i2 
(I^T. ^n^><75X I/ / > hCO^-^U— > 3 >*3 <= tZ>*ffi 

ly*>h#I FUx-^^SS<h$<WiiS?SfC^4--r-5*-& 

[0 0 3 2] A) IFUf- 

•^•A 7 772 6 0 iZ—m&JIZX N7LT*S<#^A* 
X 1 1 4^£>£6£3. 7 ,| j7i7f • A*7 7 7 2 6 0 
£>©ffr^-fe y h« I X^ — K • h 2 6 2 SriioT 

1 F I FOaz7 h 2 6 4^ig£tl-5. f*H*F I FO 2 
6 4 ©StW 2 Xf-y h 7 ^nfc^^t 7 MA, 
=T—$ •AX2 7 8, 2 8 0 ^ILTIEU104ICI 

[0 0 3 3 ] 7"U7x7f • A'777 • h 2 6 0 

fA-gtC 1 70*^t-v h£ffr<fi-A7. 1 1 4 SttSX 
tZ±U 1 2 8 b'-y hBft^-ty htt. -ASJCT'U 7 
I7f •A'777 2 6O0^-f>-A*777 (MBU 
F) 1 8 8gB^O4O0Dl 2 8 bfy h(SyU7i7? • 
A'77 7 • P^r-->3 ><2 1 -r>lcM^JlC#^iX^n-5. 
iliDCO^-t^ h««i^40^Tl^i;j;'5^, 2"P©1 

2 8 My bm?—¥y h • A'7 7 7 (TBUF) 190 
0^j7l7f * A'777 • 0^--> 3 >tC. St(i2 
^®12 8t;'7h^7'Oy-yf A*777 (EBU 
F) 1 9 2 CD 7* U 7 1 • A777 • n^r- -> 3 >tC 

»*atrct*«?iinr*«. 1 o o 

TtA, MBUF18 8, TBUF1 90tfc«EBUF 
19 2 ftC07*»J 7i7f ■ A*7 7? • D<y— ~> 3 >tfH> 

fn^ci^nxi^^ty ma, 7*u 7i7f • a* 
^7Ttti73A*7> i 9 e^g^-ract^BitgT*^),, s 

jt^7*-;Px;U- ( f a 1 I throug 
h) ^t7 h • A* 7. 1 9 411 fft^rAX 1 1 4£7°'J 
7i7f • A*y7 7tb:*JA*X 1 9 6 iilSICSMt*^ 
ttioTMBUF 1 8 8, TBUF 1 9 0*5«tt>'EB 
UF 1 9 2 £A-f A7.T3*:#CD i t><DTa&-5„ 
[0 0 3 4] W-jfT-^^^^-^ 1 0 0T(1 MB U F 
1 8 8te£gWi;*:«yW >#^7> hU-A*©^t 
S» H5rA'y7 7-t^7c:«i)ICfiJffl$n-5o TBUF 1 9 0 

7" l j7i7fUc^t7 hZAyyT-tZlttblzmm 



(7) 

A? 

$n-5„ 7' l J7x7f - A'777-^7h 

2 6 05:ILT, 4kttttZ77 >^^(D$> tiZ&frtl 
T H -5 iijfigtt CD * ^> ployj (Dfft^X h U - A & 7* 'J 7 x y 
^-r^^t^T^^o d©atglCj;D> MAU112C9 
f#-&l$Mttfi<fc*i:l,T<b» M<ifeCCU112 
'NOHi©7^t7^f^l«f B W5S<r < |;5©T 1 

io *^BJCD»3S7-+^^^+ 1 0 0T?H M 

BUF188tTBUF19 0 #!&&£:«>l;:. ^7i 

7f -^7H02 tesm-s ^nettcD***!*©** 
^•y h i o 4izmmLTMTizmwTz>&o\ztztzv^ 

T#^„ ^##^7*5>5 L ^^*$n7ci:^. jEb 
^Xh l J-A^7 P| J7i7f$ni, MBUF18 
8 tCAtt^tlfcif^te, TBUF19 0l:SoT^-5^ 
<fr-fey MA^fC^nsfcltTifc-g.. flfi*, J£L^^ 
20 Xh U— ACDffr^-fe-y h^TBUF 1 9 0 (C^ffi-f-S* 
W7U7i7? • Ay 7 7 • .H-X-y h2 6 OS: 
iILT, cnf>CO^t7h^TBUFl 9 0^f.llS 
(CMfTtCMBUF 1 8 Sto<D*:tl?ri<Drty7r • U>r 
— ->3 >^teit$n-5. ^nttiCMBUF 1 8 
h7Snfc^t-7Hl TBUF1 9 0^bgi^n 

fc*^-ty b&mi3im%-rz>z\t\z&vTmm±mmz 

Sn*. MBUFD v -—>3>'vfiIt5TBUF#^ 

•fe y ha^s^ntA, -f-^D^— ~>3 xcisaigscDW^ 

so [0 0 3 5] mmiZ. EBUF 1 9 2H7U7x7f • 
A'777 2 6 0&m&?%m<DttW7>)7 3Ly^1&&£ 
ti.Z>b(D-Z£>Z>o EBUF 1 9 2 L <liM B U F 

wr%tz&\zmmi*n%t>mti><%7.vv-k.*-7'>)'7z. 
yj-tzmzmmznz. z.v>&o\z-tz>t., mmzft 

^«SSnfc^liV7 F>7x7 • )V-f->^tz\^y° 
D t SI LT^Sti ^ i^Tf , -TTtC7'U7 

i7fSntMBUF 1 8 8KAn£n&1*M*\* MJ — 
40 A5ratuift<7'ij7x7f -A777 ■ :i--y h 2 
6 0 SIUTjait^etAiTfl.. -jRWKtt. #36 
Wfc«tntf. IfflCTBUFl 9 0tC^nfc7"D->-iy 
i'^SrMa-raCli^T^a^ 7"Dy-yt^7 

h , j-A07 J U7x7fi3«ssti, 

*W*fttt#7*5>>3Hft^r7 MJ-A^T»9l^n 
-5. cnfCtO, T'D-y-yt^X MJ-Afc«n<fc 
^fr##7*7>^^«, TBUF19 0O||ffl$IL 
T*j&a<«ia3n*::tc«t*. flf.-oT, 7°D->-v 
■V • 7. h U-AT-T'^^frftttSii^a. ^-v"*>y 
so h^^-t-y h«-TT(c:7' , J 7x7f$tlTTBUF 1 9 
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0 CA*l£tlT^§0OT, EBUF 1 9 2^3feyUK(E3l 

[0 0 3 6] «&KlMBUF 188, TBUF 1 9 04o 
i^EBUF 1 9 2 0&^ayU7x7f • A'y^ytfi 

*;Ui9 6i:*«Sh, ^j7i^-a^7H:i 
oTX h7«n&A*t7 h*m*/t^ 1 9 6±fc»tH 
t5«k5Cft^W5. Se>»C AA1 94£ai§T£ 
7D-ft^t7 hS^/U 1 1 4^&EttiCffi^;l 
X 1 9 6^(K3l"f Sfc«><Ot)OT*S. 
[0 0 3 7 ] »l7-+f^ft 1 0 OTBMBUF 1 
88, TBUF 1 9 0, EBUF 1 9 2ft(D^U 7x7 

^19 6l:»«SnW4©T, »*ffl + tr>al3 

7 f -az^MO 2li^hU-Al:-tIifTt 

KftoTl^. ft^t'yh^IFU10 2'vii 

fgT, CCU 1 0 6/£tt*>£7^*X^irc*9, fti2C0 
fMHz-;/ MiMAU 1 0 2<D7£-fc*£i&E£ , r5cfc'3 

[0 0 3 8 ] A^t7 Hi-SWfT^U7xyf • /X 
*y 7 7 • a." y h 2 6 0^iISn&^«'&rt**oT 5 b, 
fctJ^AX 1 9 6±tCtB**n**^"ty hO^iJH, -« 

«jtc: i fu i o 2^6ffl*nfc**tiy he#<&«#fc 

[0 0 3 9] i7 f 3-H«a-yh2 6 2H IF IF 
Oax^ K2 6 4<D7 k ^-X^ff-rKD, 7 r U7x75 1 

Mt^4i©#^6ft^§t7 b\t I r^- H • 3- 
~y h2 6 2 C±^TafefTfCx3-K3nS. wwoffl 
»7D-fW I FU 1 0 2CD$iJ«ilS!S8R»Ofc«>lC5 
-f >3 1 8^6ft#aS*XT^*Mtt» Att^^ 

*«i r3-H • y h 2 6 2 laotiisna 

[0 0 4 0] I fa-H • h 2 6 2 ^b<£>ffr^-tr 

7 |x|iIFI FOa^7 K2 6 401 28ty hffiA^J 
;U1 9 8±tCi2iman^o rtflBWCtt, IFIFOa 
Z7h2 64B7X^Al/-7- k/X^2 0 0, 2 
04, 208, 212, 216, 220, 2 2 4(D» 

i^tl, • US?** 2 0 0, 2 0 8, 2 1 6©fi 

®iflF I FO*^U->3 ><DlftffiZfa±iyD- • im £ 
)VOm*m\Z7sV-7-\'z?7>9 2 0 4* 2 12, 2 2 



(8) 

B|II*(D^X^-l/yX? 2 0 8, 2 1 6, 2 2 4 
'sC2!an*«fc'5fcfcoT^*. A^/U19 8«VX 
^•l/vX^2 0 0, 2 0 8, 2 1 6, 2 2 4<D&*<D 
AAC»««n, F I FO*^U->3>CD&*+M? 
jW»lc*MH:? hiUf^-F • h2 6 2*^v 

£ e L#>U 1/vX^5:A*/U19 8*^d 

-F~f£££te, IFIFOaz7h2 64rttr-? 
£F I FO->7 bT3C tHWffclff ^^Wlft:^. -t 
io <D*£*, »*F I FOa- y h 2 6 4 hTSilfc 
HHHzy hOiStoiS*l:W«ft<» IFIF 
Ol'7 h 2 6 4rtTr-^5:F I FOy7 ht"^C<h 
A^iSlTA^U 1 9 8 A^2ffiM(C I F I FOa 
- y h 2 6 4CAnTlKCt^Tt^o 
[0 0 4 1] VX^/7^*l/yX?2 0 0, 2 0 
4, 2 0 8, 2 1 2, 2 1 6, 2 2 0, 2 2 4(Z)§^ 
tt, 1 2 8 H7 MS^t7 h^k # 7 h*t?>J^ b 

tlOftmUzsTs? 2 0 2, 2 0 6, 2 1 0, 2 1 4, 2 
20 1 8, 2 2 2, 2 2 6l:Xh7t^)^it)T^§o Jf* 
L<te, Wt'^hcOt^hH flI*PF—a (exce 
p t i o n miss) <h#Wtf IE (except i o 
n mod i f y) (VMU) , (MC 
U) , ^7>f XhU-A, *5±t/*y-fe 
yh (IFU) i^&oT^S. C<D*JW*«tt I F I 
• Uv^^lCA^JA'X 1 9 8rt*6Srl/m§H* 
h£:D- FT^<^<h[WIB#iC, I FU 1 0 2CD©JW^ 

4H*y htffifr IT I F I FOaz^ h 2 6 4rtT#^J 

30 Cy7 h^n^o 

[0 0 4 2] *SHc£f3I7-*7^^ 10 0TBIF 
I FOaz^ h 2 6 4*50ft^t7 h<BUi*te*l£a) 
2VX* ' 2 1 6, 2 2 4^e>I^P#lCt#e>n 

T, I _B ucke t _0 <h I __B u c k e t _ 1 ffr^p 
±.y htti*rA*A2 7 8, 2 8 0 ±£2ttH3n3. £ £ 
fc, MJSt^OTUyX^fWl BASV0 i I BA 
SBlfiW7^-^hVU2 8 2, 2 8 4±K2iHjan 
cn£tf>tB*>A*X 2 7 8, 2 8 2, 2 8 0, 2 8 4 
\t±X I EU 1 0 4^1C6»*XhU-A • A*X 1 2 

40 4ttt5 5 bOT*5, 

[0 0 4 3] B) I FUfMMIB 
IFU10 2MJWIBH ^J7i*;f •/t-;77^ 
- 7 h 2 6 0> Ir3-H*aZ7h 2 6 2*cfcr/IF 
I FOa-7 h 2 6 4W^l/->3 >€ritttCif#"- 
hf^o yj7x7fWDy7^'^7h 2 6 6tt 
$C7 P, J7x7? • A f 777 • h 2 6 0 0^1/ 

-y3>SSit^ yj7i7f»ay7^ 
7h2 6 6 iIFU10 2\t—fBLtti\Zl*#Uy9 • 
>2 9 OA^^fA • ^ ay^W6S*UT, IF 

50 U<D*1U-z/=i >£ I EU 1 0 4, CCU106fcJ: 
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tfVMU 1 0 8<D^"^U-->3 >t<Dm$ll$:tZ>£v\Z 
LT^-So *M*-fe-.y b£g#iL-T, MBUF 1 8 8, T 
B U F 1 9 0 43<fctf E BUF192 Izm^&tStztfXDm 

wmmzmw?^ >3 o 4±K2£its3ns. 

(0 0 4 4]*»flDIIHPfiflt WJfP5-f >3 1 6 ±11 
ilffi^ttT, y>j7xy^WfPDS?y^ • 1=7 h 2 6 

-5. MfP5-f >3 1 6±KSiaJ3ft*«©ftHW»ttII 

MBUF 1 8 8-e$>Z>*\ TBUF 1 9 0t^5A\ 
EBUF19 2T»2>i0^i^lTl-^, ZfVlx.y?- 
®:££gttT, 7 r| J7i»;^Py7?-a=7h2 
6 6IJIDf^U, yU7iyfg^CCU10 

[0 0 4 5] 4 t'-y h ■ tlV>5><r>mmWjK<D2^><D!tk 
TIST*?.. *ll«*9KTOMt5»hS7''J 
7iyf • A* • P-=y h 2 6 0 T— SlCT^^-r 
7*lCT§5CiT*^,, MBUF 1 8 8TO 20 

4f^-fe-;/K TBUF19 0f<O2^tyK EB 

uf 1 9 2 -e<Dfft^± y k a&xsyu— ■ xju— • a* 

XI 9 4SaTlilIlTa-K • h 2 6 2\zm 

£tl£ lfSHHr-;/ fSS2te, Wt7hm 
4/Vf K « 4 ®<Df&<fr;&>e>& -5 diT-fe -£-C9i!g||l. 

fi4f7Kmi:ftoTU5. 7U7i7f 
S*7Hl/X©ITf4 Mv htLTJfAtSCtT, 
:7'J7x^S#I D^yj7xy^S*i^BlCMS 
•0*tT^>dt^T#2.c:iT*-5„ cnt'cfcD, CCU1 30 
0 6 i(D-f>^-7x-7.<i:^^>7i*tC^S^^T h* P 
X K t>m 4>T % H £ \Z tt % . 
[0 0 4 6] I FU1 0 2 £ fcB £ tlfz ^'J7i7?S 
I, T*U*^T?1**-tev/ h^CCU10 6A> 

THCCU 1 0 6^^<D^±y hCDjg^li— *S- id I D 
g^fit^jg^n&i^K&^T^S,, Lt^L, Jfi^cT) 

o< snsfe-en^&s. 

jiJP07*'J 7i7ft^t7 hJ&*»4©T. ID«S 

(Oi^fcli*© I DII4, *ffllOtS»oTl>47i 
y^H#*>-*-<0i*:/'J 7i>;f • A'77 7 2 6 OK'tS 

@ $ nt ^ & sij fititt y b iz m So'tt nfc *> © t. n. 

[0 0 4 7] zfV yx-yT-ftmai/y? • h 2 6 



II, ZKDffiPMMBUF 1 8 8, TBUF19 0*3± 
yEBUFH 2|^(DS-^-t-y h • 7*<J 7i»;f • A* 

777- P*->a xcisawi'^-r^^iHfBtftpy 

-ya^b^Tl^. 7*'j7i7f|iJiDy7i' • 
a=7h2 6 6ttBft«J:tf7 f — ? -7-f>30 6^I 
IT, x-;?£X=^>L-, i^S^T, tfjfll^vX^ 
ffi^ij 2 6 8 izmg&tSZ IE?IJ 2 6 8^T 

IS, ^-f> • A777 • UvT.^ 3 0 8tt4<BC04 H-y 
h I Dfit (MB I D) . 4<SCD 1 t'7 h^?^ (M 
B RES) 43±tK4fflCDl t'-y hWSa^^y (MB 
VAL) £7, h7LTi5</iii6cDfeCOT*0, Z.ft>b<D 

&«Biif7 hfeMg'jtcMBUF 1 8 oftco^-tven 
co^-t-v htetSD'7---> 3 >tcM^o*ttenTi^„ 

PUHK, h • A777 • 3 1 0 tt£31 

A777 • 1 211 ^-n-?n2<@C0 4 t'-> h 

I Dfit (TB ID, EB I D) , 2j@© 1 k*\7 
75^ (TB RES, EB RES) &£.Zf2m<Dl 
t'7K*i75^ (TB VAL, EB VAD SrX 

hTbT*5<fci*cofe(DT*^. m&\zyu— ■ x;u— 

«)Hl/v7^3 14lJlfi04k'7HDl (FT I 
D) , lflSCD^?^ • fcfy h (FT RES) *5± 
HS©^?^ • k*;/ h (FT VAL) SrXhT 
L T *5 < ft #> O) t> CD T * -5> . 

[0 0 4 8] tt^U-vX^gBJiJ2 6 8 ^'SIDICX*^ > 
2tl. ^t^tfll 7' l J7x7fI*^CCU10 
6\Ztti-ZnZ>tiZtlZ7'V7x.y3 L fflWni?vt? • =>-—v 
b 2 6 6K«fc-?TWr2n, ^CO*itt#^-t-> f *<jg 

$n^>7ic^^x+^>$n, M*r$n*. afrwtuftw 

S)JP7-f >3 1 6^e.^'J7x^5 1 S^(f^$ 
§tf5t&£, 7"'J-7x-y^$fJffllDf/-y^ • rLn-y h 2 6 
6«^fiECD«S^r7>^^fig I Dfii^-r>^'J^>h 
L, ^Pi?X^BH?iJ2 6 8£X*i->LT. ^fflpJtg 
3ft I D«3*»**3&»if5*», 7'U7xyfg*fi^Tj|fi 
^n^^'T ZfcDZf*) 7X7? • A7 7 7 • P-ir— i>3 > 
*««fflRl11B-p**)^f'5*»SW»b. CCU I BUS 
YMffl?^ >3 0 OCDflcffij^DI^TCCU 1 0 6 ^7°'J 

L, gf*pJtg&&tf. $ijffll^^>2 9 8±COCCU I 
READ©Jffllfi^2:#^L, -f >i7 ij ^ > h $nfe I D 
I*CCU10 6<!:^tfnfeCCU IDU577AX2 9 
4±tSttB-r5. 7*'J7x-y^iB«D^— >3>tt, *f 
JSIT 3 ^ 77^t #5CS«jK 7 7 ^ *«* IC^T"^ 5 

[0 0 4 9] 7*U7x7? : I DttSS^CCU 1 0 6 
Hi$n^>COtMfTLT, MBUF 18 8, TBUF 19 
0, JfclJEBUF 1 9 2|*|CD@^i-r^f2tftP'?--v 
3 >lC*f^-rS^l/^Xi5'iB?iJ2 6 8 F^CD I Df2tftP 

[0 0 5 0] ccu 1 0 6*w:S*$nmt7 
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h£ I FU 1 0 2 'VjgJJIT CCU IRE 

^tyMD^CCU I DiM»7-f >2 9 6±£2I 
ffisns. 7 'J ^x-y^SffiPv'-y i 7 • v H 2 6 6 
ttttSEU^X^E?"^ 6 81*3© I Dfflt^^^y^rT. 
tt>bT, 7*U 7iyf • A'y77 ' 1=5/ h 2 6 0 

M2A*7> 1 1 4*«SUyU7i5»f • Ay7T • P- 

- • Kji-mxtrnwizntztzte. i f:- h* 
• h2 6 2ics$n^>. £**><=><z>*^t>, 

[0 0 5 1] PCP-7*^ • y h2 7 0(l JETFT 
|*L<aR9rr3J:3K. IFU10 24#^TMB 
UF188. TBUF190MtfEBUF192K 

n.->y h 2 6 2&fflW?2>£m&\Z. 5 ftfTT 20 

*. I T3- K • rL--y h 2 6 2 iCcfc-pT 

T^-F^n. 7"n^7A©^^ h U - A©7 P-© 
^ttBlt?0^*-5oI^tt<D**^gB»ttA7. 3 1 8 
SrS*bTSiJ1»7D— ^ffiP-X-y h 2 7 4 'vii <E>n-5 £: 
^ir, jfttt&CPCDv's/^ • ZfUyZ 2 7 O^MI^n 
3. ^ttS^L--y h 2 7 4tt&#f't£:/7>3 1 

7- h5.y7-7ny-yt#^^i*®'J^-> 
ifo^<£^tfifflP7P-- ^*«it5§#^4fn- h* 

h2 7 4ttfHW«*£7'f >3 2 2^14LT, P 
CD-/7^ • OL-y h 2 7 0~,i£S. ZOfflWm 
! jj . 3.-0, h 2 6 2 tC^ffi-T-S^-t-y M^<£> 

to£g#T. PCD-77? • 3L->y h 2 7 Ote, -«« 
ICtS^JcAnetlT. ^>3 18Sftt'PCDy 7 

y O • AW 7 7>#gS?£ nfc.«."& t P C P v >y 9 • 40 

h2 7 0tt*ttftf7"7>f^-^'7 h • 7 
Hl/X^e^^n-t-V b£7U 7i7?T5^ tSrJg^ 

PCDy*7?- P---y b2 7 0te£e>K5f >3 1 6£ 

±y b#MBUF 1 8 8*)ttiEBUF 1 9 2^m<bft 
tz*><D£mfeTZ>£* ^ij7i9f©Ji*tTBUFl 
9 0itTlD?n. yj7iyfI*tCCU10 6 
-Njg-Tc:i:^T'^^t7U7x-7?*iJffllPv ! -7^ • so 



7 h2 6 e^JWrfit. 7 ,| J7i-yfiiDy-^ • 
aZ7h2 6 6H ^©*^t)7-f >3 1 6£*£E&L-T 
-f*-7;i/ (WpJ) I^PCD-/7? • 7 
O^iioT. h • 7K^©^-y- *7±.y 

b1$tt (CCU PADDR CI 3 : 4) ) SrTFl'T. 
• 7-f >3 2 4£ii£lilbTitJgl;:CCU 1 0 G'xjgT^ 
t<&^I«g(C-r^>. cnt^lC PCD-/7M-7 
h 2 7 0 te$ffb^<K2B^— vA^e>i»31^— S^0>£ft# 
&R£«£K:tt. £e>K:, VMUg;fc«^£$«7l'> 

3 2 8£«£daLT, 9—*f~j\> • 7 h* l/X<Z><£S,fl;gB# 
(VMU V ADD R C13: 14] ) £7 K V7, ° y 

■i >3 2 6 4«*ttVMUl 0 8^itbT, ftS7 H 

Ul 0 8tC<t-5^-^l^ — ->3>^MTJiVi. ^-CDftto 
OK, RH5<D^iiSg*AV\*X 1 2 2\Z&m2fttztht)y 
y^\Z&W2ttT^2><D-e. CCU 1 0 6 t'ioTBPBt 

[0 0 5 2] PCDy-;5 ■ 3.~y h 2 7 O^S^bTt 
"bfjS'vO^&^KlVMU 1 0 8tC^-^l^— ->3 

fflffl (miss control) 7-f>3 3 2, 33 

4 £iMLT$8££n-5o VMU^f-St$iJffll7'f >3 3 4 
tt£a%3lttffi»M (Translation loo 
kaside buffer:TLB) W^F— S*£$8£ 

VMUW^-f >3 3 2±(DVMV&mMWs^r 

\zm<DMiW) i igzz>t&<k-rz>. ^-mom-sb. pc 

HTr^X H7LT^. ■€■<)!)* t^*fl i 7'7>^* t ff ton 

u 7x>y^-r^^<t«Cckc.T, 15- an^srj&s-rs,. 

VMUCT^*5<i;cS7F-a$iJW<i^tt« ItbfcMn©! 
i^SlTI'^WT-, P CP • V V 2 7 0 \t 

^•t^m^WV—^-XDy^y^y^ -7H1/XS: 

[0 0 5 3] I F I ¥0%mu~Jyy • ZL~y h 2 7 2 
fctl F I FOa-7 h 2 6 4^*SlC-9-#-r--rSfc* 
©feOT*^o A^Wfctt, PCai>yy • =L-yh2 

7 0&SOT5K >3 3 6 zm&VTMwmn&ihTjis, 

$}<$-ty btf I ?3- H • -y h 2 6 2#>£>A73A*X 

1 9 8«ST^fflpI^T-fe-5i I F I FOffliPy 
y/p • ZL~ y h 2 7 2 I F I FOSlHfllP-— 
•y h 2 7 2«^ty hSrStt^^Tc^Jd, *fcH<£>ffi 
fflnltg^VX^ • U^X^ 2 0 0, 2 0 8, 2 1 6, 2 

2 4£S#rf •5®»J£ : k-='Tt>5. "77.^ • 1/^7.^2 
0 2, 2 1 0, 2 1 8, 2 2 6 CD& A(Dth 73 A* X 

3 3 8 fc&E&LT I F I FO««i-y h 2 7 

n*. §-77v^$iPl/^^l:<toT7 h7$nSS"JH 
b'y MJ2k'7 h • A777 -7HU7> (I F_Bx_ 
ADR) . »-Xh'J-A • -i >i?y— 9 • tTv h (I 
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F B x ST RM) , #&Vm-m%>\ly b (IF_ 

Bx__VLD) frZfc-oT^Z. 2 My b • Ay?7 • 
7 KW* ffrfr-fcv M*9©»«l©#3MM*«:Jf 

OJO- CCU 1 0 6^6>ig$nfc^-fc 
>y Mi. ^7>f • *^U—>3 ><Dt?-7y 

h*rtiiW*4rtzy M*3©«*U©*^n$— ~>a >lce#> 
n-5«t 5 l:»^fc**nTH&^c <!:*<**. Uifctf 

tO 0 5 4] 7. h'J-A • b'-y HIS, *M*«»7D 
— /u-C^Z>ifr<T!-ty bODP^r— ->a >£^L. 
I F I h2 6 4£iI-5f*iH*K>X HJ-AIC?g 

MJ-A • t*y hffl^OOt^MBUF 1885: 

£>n. Xh'J-A • fc'y £fc*. 

•fey Mi I t3- h* • P.ny h 2 6 2 lCioT^lii$n 20 

I F03.-y h 2 6 4<DMb$i:<DmmB]1fetS.-?7.? • 1/ 

[0 0 5 5] *M*^7>^0^- ^*-y h • 7 F 
l/X^JSPrf ISCIEUl 04CDHff.^7 

K l/X (DPC) . X MJ-A • k'y hTJIltSnt* 
m^ift^A-pT^Stftfrfe-y h©*B*f p^-:>3 

>, $ijW7D-^iai^-— v h 2 7 4^e>#e>tiAc^-t 

7 ^©^M^fny— > 3 > • t7t 7 Ml ffl 30 

Vfr^n^ntzmft-Jy • *?±.y .utis^n 

/.CD, P C ni?y t> • =L—y b 2 7 0 CioTT, h7£ 

f4, C©7Fl/7,^ffltt7 r 'j7i7fbTTBUF 

1 9 0 iZAftZZ. t^T^S. PCD77i'-l-7h 

2 7 0©feJ6tc:*m[lcS*?$nfe7 r 7>^ • A*-f77,tC 
jfc^T I F I F03--y b 2 6 4 liM B U F 18 8^fc 
(JTBUF 1 9 0#"aP — KjWfttt&nS. lt?Sfc« 40 

2t3j^±®;&#tt7P-ffr^£^TU3 2#g©ffr^ 

t7h 3&«3Mi* t - y h « A h U — A • tf -y 

hfittCOWV-^^Wtt^n-S. 2mg<D? — 5'y b • 
X h iJ-Att7i7ft*#SWT. 9—f"J b • 7 H 
l/^ttPCU77? • P--^ h 2 7 0HJ;-3Tit^^n 

T7.h7$n-5^,. 7U7xy^«ff^n^cvi. £<=> 

(t, *t\m%<Dfi><$i±.y Mi I t3- H • =L-y b 2 6 
ft#7 D-IMfM***^*?^ H t j&*^*»-Dfc*<fr-fe 

-y Mi 1 •o&fflsi^ftfti^. 50 



[0 0 5 6] #fg9J©0? ®^]Sfi^JTtt, P C P 3? >y £ • 
P---y b2 7 OttftS5 2<B*T<D^-fe-y McSMlfc* 

S. 7. MJ-A- My b<D%:it-?-?—t7tfWf*>tltz2 
i*iHS"fe«y h<DS>tr(D^ — ^ry h • 7 KUX«4 0£>7 K 

l/Xtt#i-t7 h^©Mtl)*tt#t7P-^<OD 

[0 0 5 7] I«)©i(! : ^{ ! l : #t7D-^oy7> 

^is**«iSf*sn*t, pcD-/7i'-i-^2 7o 

tt, 7"7>^fTfen-5«-a-{c:ttTBUF 1 9 0CDrt§ 
£MVUF 1 8 8l:i&ji£U T B U F 1 9 0 (Dft®\zm. 

l:icty'J7i7f$!lii-7h2 6 6\zm^t^>. 

1 F I FOaZ7h2 6 4\Z$>Z>£ I F I FOa- 7 h 

2 6 4*>6i?'J7*n*. 2#gjfcttfn««^fr 
f*#7D— *d»*^**JBl X h'J-A • f7^-7-? 

U-A^^CD^-fey hiayj 7i7«n, MBUF 
1 8 8 ^fcttTBUF 1 9 0 *> (D$t<$t±. y h«7'5> 
• A*-f7XfCj£i;T I H • a.~y b 2 6 2 

Lilian, *fr#*:7o-#<f*atjg«EWK#ftsn 

■St, IEL</j:^7> MJ-A^it7 I F I FOa 
~y b 2 6 4^?.^U7^n5. 
[0 0 5 8] IFIFOaZ7h2 64^5.It</i^ 

7D-WI F I FOa^y b2 6 4{C^oTV^T. 

iD0*Mt7D-m5' hic^n^©^«=## 

7 0-^^tnxV^j:^<i:, fg27.h'J— A - k'-y 
i^A^Vifc^-fey htf)*— y>y h • 7 HU-7. 

<&. nm«Di^'b. ^frf^^7P— ^^^A/TV^ 
^©^•fe-y httlxP-H ■ a.~yb 2 6 2^iibT 
fftf-r^^t^oItglC^t^. b/cAioT, Xb>) —A • 
h'7^hy;i-tlTffifflt5<!:. ^7>^-^-y-y 
h • 7 HL-X^at*-r-5@W©fc*tC, 7^>^ 

7T^t^t7 h • P^r-->a >fcv— f*r)rtz>m 

#)(Dtzlt>\Z, »ftW«d»7P-©«<bCV-^*t3ttT 
I F I FOP-^-y H2 6 4 SrilUTjlKFT -5 £ i: 

[0 0 5 9] #^-fe<y h^77^ • l/> s 7.^^e^lf^lC 
7'J7t5CT(j!5;<, I F I FOfflfflUVyy- • P-~ 
7h2 7 2lilFI FOP-n<y h 2 6 4©MCT5'7 7, 
^ • <r>WMVV7,5\ZXr3-Z^tt%My b • 
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-->3 >«7l*>3 3 6fCjiffi$n«.^JI9«^-CPCD 
■ azy h2 7 OlCioTBttaftS. Vy^ftj 
^1/^7.;$' 2 0 2. 2 1 0, 2 1 8. 2 2 6©&*C9A 
*ttWU2 3 0 ?;ItT I F I FOSgWDv 5 ^ • 
h 2 7 2^iH*lCT^-feX-r-5Ci:^T'^^. if 
jS3IJS^JCD7-+-^^^-V 1 0 0T«^ne<D-77.^$iJ 
|?U-y7^2 0 2, 2 1 0. 2 1 8. 2 2 6rt<Dt'^h 
IJIFI FOa"7 h 2 6 4 ^ • h • * 

^U-->3 ><hMfrL-T. Sfcttffl&bT I F I FOffl 
ffll.- y h 2 7 2tC«toT-fe-y h-f-S ZL <hrt*nJfgT& 
■5. dO^lgtCtO. IEU10 4C^L^-y 3 >i 
$mm\Z. ^t7h^X?-l/yX^2 0 0, 2 0 

8. 216. 2 2 4 (D^-rnfrizm&fr* *NfcTs#isi 

mm&TTsfffl&Ui??-? 2 0 2, 2 1 0. 2 1 8. 2 
2 6 

[0 0 6 0] frJi^.fctWiflA** 2 3 0 ±©i£ 

1m<Dffl'07-i>lZ I F I FOrL- >y h 2 6 4© I F I F 
o^-^u— ->a >^bI^<CL,. ti^T*. I F I FO-> 
7 h«^Jffl!^-f >3 3 6£iILTPCO:x-y7 • a.--;/ 

h 2 7 ofr<E>mt)zntz->y bm^Mm^sn^^x i 

F I F03-- y b 2 6 4iZ&oTft1onZ>. IFIFO 
fflffl3.-y h2 7 2«. tfMHl-y h<&SttXn-g)VX^ 
•l/y^2 0 0, 2 0 8. 2 1 6. 2 2 4^ftffl^Itg 
TifcSi:, M»«#*7-f >3 1 6£IftbT7"U7x 
y^MW3--V b2 6 6tc:M-2T:7*y ^x-;/^ • A 7 7 
7 2 6 0*><=.#©^*rH3--fey hSr*E2|-rSit*S* 

-r-s. H**esi*n5t, ie?>J2 6 s^cd*^ 

[0 0 6 1] C) I FU/ I EUWW'f >?7i-^ 
IFU102iIEU10 4t$r^<$ijffll-r>^7'x — 
Xtt$fJffllA*X 12 6 irioTJftt^n-S. ClCD$fJPA*X 
1 2 6liPCD-7'^ • y b 2 7 OHUgS^n. ffl 

<1 >3 4 OSrSSbTffif^tJCctO. IFU102& 
SiJO&^M-^L-— ->3 >2riI£lU IEU10 4i<D|H) 

7-f>2 9 2gftTQy7 7 • h 2 7 C\2ie>tl 

3. ^tl^SltT. fJOii^H^WHW^^-f >3 4 

o±tr2iffi$n-5i. i eu i o 4{tmnmizmn $n 

«. SiJO&^tifSB^-OS 4 1 £jILT-£>9£9£ft 
■5. IEU104)!|iPCPy77-a-7h 2 7 0l:J; 

*»6^u 7i7fsnfcMosi zmteTzmffivtm 

\Zt£&£, I EU 1 0 4«^-f >3 4 0±©fiJ0^§: 

■mmmmmnsmpr** i fu 1 o 2 cioT^u 
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[0 0 6 2] I F I FOiSD (IFIFO RD) SI 
^{I^te I EU 1 0 4?J^tB73^n. *=b^cD-77,^ • 
l/y7>^2 2 4\znt£t^^y h7iWr£SS7 L7i 

2 7 0liIFIF Oaz 7b 2 6 4TlFIFO->7h 
• *^\s-~>a>*n?T?Z>±OiZ I F I FO^P-7 
y ? • J." y b 2 7 2 lCjg*"3"£>. 
[0 0 6 3] PC-Oil? U*>bg#<h1MX<a (PC 
10 I NC/S I Z E) «i»7-f >3 4 4±lc2IHi$n 

•< xgirzimm-rz&oizpcaiSyz • azyh2 7 
oicfg^-f^. ^nicj;OPCDv-vi' -oL-^h2 7 

Ott. i!ftCD7D^7Aift<£X hU-A*©**O0«H# 
UV^K- *^y5> (DPC) snarr 

-So 

[0 0 6 4] b • 7 h* 1^7. (TARGET A 

DDR) B7Hl/7-7-f>3 4 6*iftLTPCDy 
20 7 7 • V b 2 7 OKjg^nS. u©^-y7 b • 7 
h* l/Xtt I EU 1 0 4 01/-77 7 • 77-f JH'^ b72 
nx\<*2>y : -?lZ&-oT&;3i2>-7?>^*ii<$i<DlRB?- 
Vy h • 7b' LfcAbT, -y h • 7 

FL'T.Srfl-g-f -Sfc^lC I EU 1 0 4 ©^U— v 3 > 

[0 0 6 5] Sffll7n-M (CF RESULT) ©J 
Pff-^«$«7-f > 3 4 8 SrSlE&LT. PCDv<7^- 
n- y h 2 7 O^M^tlT. gtft#@£tlTI^33:#tt 

• OL--y h2 7 0ll ^#ft^7D-^<D|lffCD 
iS^tLT. 7'J7i7f-A777260iIFIF 
O^L--y h 2 6 4{CM^nT^-5#^-fe-y h©t*nS:^ 

[0 0 6 6] ^<-3rt>© I EUffHrU^-^SflWI^ 
(IEU'J^-» AiftiJ^7-1*>3 5 0±£&tB£n 
T. I EU 1 0 4lC«fcoT&-5#^75*Hff£nfc;i££ 

iFuio2i:ian. c:n^©#^-ic«. ypv- 

40 y>^e,CiJ^->, h777'A^0 l J ^->*5<t 

© 'J * - >tiHrttA- h'fyxTfJO ii*«ia^- 
5=->iV7h^7x7- h7-y^SI^— ^>Tl^i;j;-5 

-rsj;?)»i i fu i o 2\zmto-$-z>tz#>izm*>nz>. z 

n^)CD«^^ I EU 1 0 4^e,ffi1-^i;lC«t0. 7Xt 
so A 1 0 0©IE?l?i4-^l/-y'3 >*i»t4It*«T* 
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[0 0 6 7] S^ffPC7 (§i I F_PC) 

«7 • A'7.3 5 2£jg* LT I EU 1 0 4^2|f> 

ft-5. £©7 Kl/Xf (DPC) I1IEU10 4tCcto 

U 1 0 4*^ffiCD I F_PC7 KUXSaSLfc*** 

£7^&>M&»$l©»£K#LT7-4^£'^ 1005 io 

Sril*«.Ct^pIig-C*?>i: I EU 1 0 4 7W3J0TT5 
i, PC Inc/Size«^IFU10 2IClf, 
tl. BU^KSS© I F_PC7 FUXmiZKVkZtlZ. 

[0 0 6 8] Ml&IZ. 7 b' kXfccfctf 5R*GI5*— * ■ A* 
X35 A\,V^9kVV'7~.9<r> ; f— Z>tztb<Dh<D 
Z.<n=f— EU 1 0 4 Ct-jt I FU 1 0 

Ui^^^CDx— WL\Z I FU 1 0 2fimmT'£Z>J: 
OiZ I EU1 0 4lC<toTD — K $ tl, $)^l^«H-ff$ 

[0 0 6 9] D) PCDy.y^ • h©fiMffl 
PC$)J^lZL--> h 3 6 2. S"Jf9i^*$fJffl)rL- y h 3 6 
3, zfVyx.y^PCfflWz.— v b 3 6 4iS«fctff|fT P 
C$!Ha¥n.-i/ h 3 6 6 £"g-tTPCn;x-;//7 • h 2 

7 O©i¥«B0«03C^$nTtiS. 

[0 0 7 0] PCa»ar 7 h3 6 2ft-f>?7x-X 
• AX 1 2 e^ilbTyj 7x-y^$iJ^OL--y h 2 6 so 
6, I F I FOMfflWy? ■ 3-—y b 2 7 2. *5cktf 
I EU 1 0 4*>£!HWf*l$:gttT, 7" l J7xyf*J; 
Z>**fr PCSflP ZL--y h 3 6 4. 3 6 6fC^bT^-f5 
>ftt»*fr5. mO&Z-timzL-v b3 6 3IJ7U7 

n^n©h7-7 7"- *^:/£ffl3T*Kys*as;i'-'? i > 
^ms-rs. yj7x-7^pc$ijwoL--> h3 6 4«, 

*&\Z b 5 'y^iltyo • JU— ^>^©7'n 
— (Dtz&CD • 7 KTtS^i:^ 40 

T, 7' l J7i5/f • A*7 7r 1 8 8, 1 9 0, 1 9 2 5 

C 7" , J7iyfPCSfj!|aZ7 b3 6 4ttftl7h'l/ 
7-f>3 24±0CCU PADDER7H 
U7t7Kl/77'f>3 2 6±0VMU VMADDR 

h3 6 4BSffi07' l J7i7fPCM7 h* U7.ffi£& 
#-f*£4:£ffi3-r*. so 



[0 0 7 1 ] y>) 7iyf • *^U--> 3 >«-/SJC$iJ 
P5K>3 1 6±£j£m3n7c©JP<f^£3IUT I F I 
FOpDy^ • 3--y b 2 7 2K«fc-3TlM&;£ft 
5. ^n^gttT, PC$iJ^^.-y h 3 6 2i*^<Z>fr 
<DMfflmf%Z<iif$.VTMffl7-1>3 7 2±.\ZtiifjL. Zf 
V7x.y^PCfflW3--y b Srftf^^-ti'TT HUT. • 5 
-f>3 2 4, 3 2 6±ICPADDR7K1/Xi: 1 ^11; 
(5i;TVMADDR7Hl/7^n. ffirt*0^<=,4 

£t°<d^ >t? v bmm>mw ; 7'(> 3 7 4±izmm 

$n-5«-&fc*-&75t, ;:n«PC$iJW^-r:-y h 3 6 2# 
5!fiE©:/U 7i7f • 7 KUT^^f^MHry h©7i7 

2#g©g#K#LT(iS&fc>it£fToT^-S:ft\ :/>J 
7x->^(Dfcis6lC^«±)li^^-b:-y h£ga?UT<,>.5 
f)\ K:<fcoTft££. MI:SS©7* l j7i7f -7K 

uxpf_pc/6v\*7.3 7 o±icjiiai$n. ihtpcim 

W=L—y b 3 6 6-vig£n-5„ 
[0 0 7 2] fibU7'J7i7f - • 7 HU^te^O** 

©y— ^3fl»6**T*. 7 KUxw^g&y-xttAx 
3 5 2m&-?mff pcm'm^-— y b 3 6 6^"=>j*tts$n 

fe5i?£© I F_P C7 H L^7T*5. HSWlCWu IF 
_PC7 b\/7>fr£>l$>)? — > • 7 K U-7.7W#t>*U £ 

anttf, 7* l J7i7fPC$iJWiaz7hl:J;oT* 
iTffiffl^nSfcOTSS. 1 F_PC7KU7stl £ 

ne>cD^^nsfcmc, t*d 7i7fpcsraaz 

7h3 64(*KDUvX^i;Xh7$n^>. C1©<£5»CL 
T. PCSiJffll^-r:-y h 3 6 2«$fJ®^-f >3 5 0 SiiL 
TI EU'J*->fi<J£g**fc£#, 7"U7i7fPC 
mffl3.-v b 3 6 4|*|©U:?-> • 7 bUX • l^X* 
5S^LT»fL^yj7x->^{SiS7 K^»0ffit 

[0 0 7 3] 7*U7i7?'7H l/T.W't ^ -^>C0 y — 
Xtt^fTPC^iJffllrL-^ h3 6 6j5»6«»^-y 9 h • 
7 • A'X 3 8 2 5igSLT> afe^^tt I EU 10 

4!&»&lfi2t3'— h • 7 KUX • A*7,3 4 6 5igB&L 
TMl±5^tlfc^-y y h • 7 h* UXfilTS^. ffi^f^- 
h • 7 H SffP C«|pa= y h 3 6 6 (C 

J:oTtfil;ltiET^§7H^TS5. fy 
b-7bUX\t. Z-tlZO)?— ?y b • 7 h'U-X^I E 
Ul/y7^ • 7y1 MzA-DT^Zf-f^mj-fZO 
T\ I EU 1 0 4\Z±l&2itZ»&mW$>2>. *?-fy b 
• 7 bV7*\%9— fy b • 7 VVTs • A' X 3 8 4 5j1-d 
T7*U7i7fPC$jia-7 h3 6 4^Sien, 
7i7?fiffl7Hl/XtLTI^ffl$tl^. mif-Vy 

b ■ 7 buxzim-tzm^ ztm-fz-Jyy^ifr^cD* 

[0 0 7 4] 7*U7i7fffil7FL'70fevlO(?)7 
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•7KI/Z-/U3 5 2' te. SfiEO I F_P Cjl (D 
PC) $ : -7V7x.y ; 7-PCfflW3.-y h3 6 4^IEHIT 

[0 0 7 5] ZL<D7 H UZtt, 9J9&#-. h7-y7^© 

ftfca — t*©$ijffli7 n-ift^fft^T. h u -Art (cgi 

7i7f PC$!flaZ7h3 6 4ll Srb^^Xh'J 

~y h 3 6 2te. ^-r^>*]0ji^*it«h7^^MS io 
;W-^>ifc«it^-?>A^fT$nsi:, IEU1 

04A^7^>3 5 0^iSbtI EU'J*->ff^£ 
Stfl&S. ffi*. PCMm^-=-y h3 6 2&^f>3 7 

2±CDP F PCft^-O— d^Il/T, *5«fctf5-f>3 5 

o ig s ?» nx # xsifT s nfc u ^ - >*^r© i d tc 

TPCDy^? • rL--v h 2 7 OKJ^^'J 7i7f • 

[0 0 7 6] *SHC. ^'J^xy^fflTHl/^^flXO zo 

iJitfx— 9 ' A*X 3 5 I EU1 04i;i^ 

. 7Hl/Xilir-^tLT/W3 5 4?:gfi 
LT^U 7x7f PC»Z7 h3 6 4~vife2t£n 
.£>„ ^-X • 7 H U-Xte h 7 y 7 • 7 H U7. • 7-7 
)V, mmh^y?' 7~7Jk *3<fctf^-X • 7*Dy- 

-5. AX3 5 4£i§LT. 7 iLy ^&£ZfPCMffl 
a- 7 h3 6 4, 3 6 6rt©l^> J X^CD#< &m.fr®.Z> so 
^.hfcX^SWT*. ^vXO^W^fS-T^fi'MS: I E 
Ul 0 4 <£rabT^31T-5^i:^pI|gT^-5 < , 

[0 0 7 7] ^fTP C$iJP^^^ h3 6 6ll PCail 
^.-•y h 3 6 2©fWfl9£§:ttT. Sff0IF_PC7H 

tC^T. SfTPCWaZ7h3 6 6(t PCftiWn 
-<y h3 6 2A^ExPC$!liy'f>3 7 8£&E&LT 

jtsn-c^fcfWPffi^t. sw^-f >3 8 o&m&VT 

T, I F_PC7 FUX&W***"*. £tt&<DftMWffi** 40 

7-f>3 4 2SflTjM?>tT.Tc?fc. I F I FO^ 
WQfflWa^t I EU 1 0 4#"~>fOTI^-f >3 4 4&E& 
T £ nt # tz P C -f > 7 U ^ > h /U-f Xffl £ § WHS 

1) PF^ExPClW/f-^ • ^---y h©i¥*ffl 
04te7U7x-y-^fccktf^TPCfrH^i:^ N36 
4, 3 6 6(Di¥iffl:/n-y?0T<&&. dtX?.©^.^^ h 

^n6©7D7i'ISIfflf-?e2«fit4W» 50 



tt. PFPC&Jffll^-f >3 7 2, ExPC*liS(7-f>3 
7 8«£tf<f >7'J*>h$W5-f >3 7 4. 3 8 0£ 
SUTPCSffia-y h 3 6 2K:£oTfrfc>n-5. i&W 
€:^0-^-r<'r-5fc«?>l-. 04CDyp>y^0tw«, d 

[0 0 7 8] 7iyf P Ci»a-y h 3 6 4©>f 
.fctftSfcOtt^'J 7i7f • -feU** (PF_PC_ 
SEL) 3 9 0T-S0, £nte§E7 , J7x>y3HKS.7 K 
U7,<D<P£:±.l'9$' tVXmft-tZ. :©S7' l J7i'> 
f • 7H V7.\V7">) 7i7f •tH'?3 9 0A>effi^ 
A'7.3 9 2€riloTO^U^>^ • >V K3 9 4^ 
iMf>nT. *©7"U7i7f ■ 7Hl/X44^t5. £ 
<D#.<D7°V7x.y?- • 7 H UyUSyY U ;* >^U1^A* 
73 9 6 5IoTl/-77^MBUF PFnPC39 
8, TBUF PFnPC40 0, i5<fct*EBUF P 
FnPC4 0 2©M^JSa^J^SI^n^). Ctl^COUvX 
^ 3 9 8. 4 0 0. 4 0 2^3c6WtC«*©^<^7' , J 7 

JE0<J \z «t n tf »J *©7U7x7f •7t i ^*iMBUF 
188. TBUF 1 9 O^itfEBUF 1 9 2ICffiS5 
tlTt^. MBUF, TBUFt3<tO>EBUF PFn 
PCl/yX^3 9 8, 4 0 0. 4 0 2 ICX hT^nfcX 
"J 7i • 7 H UX\t7 HU-X • /U4 0 4. 4 0 
8. 4 1 0 A^T'U 7x7f • tU?^3 9 0^13*1 
4. UfcAbT, PC»Z7h3 6 2tt7'J7i7 
9- • U-y7s^ 3 9 8 . 4 0 0. 4 0 2 WgiJCD 1 O^r^U 
7x-y^ • ■feU^^*»a*?f*Ci:«:»*-r*Ci:^t 
T7' l J7x7f^ h U— A(DEPB#«]DSl^S:ffi*-r 
•g>^i^T#-g). X h U-ACOfpCO^CD^-t^ h€r7* 

^3 9 4tC c toT-f >7U^>h^tT5>t. ^-Ofii^y 
iJ7i7f - 7HI/X3 9 8, 4 0 0. 40 2(57SK 

2t^$nTV^7i^ c©SJ"Jtt^<-p*»©«r*7HU 
XSrX h7i" -Sfc^^fecDT*^). ly>?X^ • 7ay& 
4 12Bh5y7 - U^-> • 7 HUT. • Uv>7.^. 7" 
Py-yt^'Ji'-y • 7H W • l/y7^. 7p-> 
-v^^^f^-i' 7>rty?- • 7—-7~)V • ^-7> 
• l/y'X^ , h777' ;U-^> • T-fX^7f • 5 1 — 
• ^-7. -7h'k7- WvX^. ^it/Kiih^^ 
7 • )V— =9-y • ^—7. '7KI/7- l^fyX^A^^/S^ 
nt^S. PC$iJ^a->> h3 6 2<D$tJ$l£§ttT, C 
n^OT'J^ — > • 7 Fly 7 • l/yX^«/U3 5 2 ' £ 
IUXII F_PC*ff7HUX*S^n*it*«T? 
#-5o 1/yX? • 7*D-7i7 4 1 2rt© l J^->43<t^ 
-7 • 7 HUT, • UvX^lCX h7Snfc7 HP7{S« 
1 EU 1 0 4*»6SfeS[l/Ttt*»#-r*Ct*»T*S. 
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TSf—9 • A*7 3 5 4 5rSiSLTeiS$n^. 

[0 0 7 9] ^f9^W7,9 - ZTayi/4 1 2 |*|CD-tr U->7 
^ HP C«Wa=7 h 3 6 2 CJ:-?T«fiS n. U-^7 
^ • ^p> y ^7 4 1 2 CD U^:* Id 7 h7^nfc7 KU-7 

^ • -tu^^ 3 9 o^m-rz.£tf-c$%. 7 

KU^ttBttlcyj^xy^ 1 • -trU-^^ 3 9 O'vl^n 
•5. ^—7. • 7 FUXmiitfflO&frfflmz.-y h3 6 3 

HU-7.fi> SrbV^'J 7i y^-^7, b 'J -ACDMB7 
HUXtL-Tffffl^n, ^-OSt-f >i7'J^>^3 9 4 
tT'^xvf • U-^X^3 9 8, 4 0 0, 4 0 2©1 

[0 0 8 0] T'U 7iyf • ir 3 9 0~.i£<=>n& 

• • ?U y 9 4 1 4 rt©U'> ! X^gE?"JT$.-5„ 20 

m\z&n\zs-o<Dm&.Wizf7>3- • $-?y b • 7Fi/ 

X*iXh7Jtl?>. cnb©8-S>(DgSt»Dy— ->3 
I F I FOir7 h 2 6 4C0ST{4»2V7.^ • 
^2 1 6, 2 2 4(C«}#^nTl^8OC0?i?tWI-?lfT 

fft<£-£&9t#-5©T% ?—>fy b • Uv^^ • 7"D-y^ 
4 1 4« ; f-«)tfS$nfc^-yu/ h • 7 H U7£7 h7 
LT*5<<DT. TBUF 1 9 O^iiLTiS'-y-y 30 

7 b u-ASri/'j 7i v^-rzrztbizmm-tzcD&wrz 

-&Z>Z\£frT'$Z>o #tC, PCOTazyh3 6 2^ 

^-y y h • 7F U-7.«^-y h • UyT,^ • 7 
□ 7^4 1 4#>£7 FU-7 • A7 4 1 8 5gfiLT7' l J 
7i7f ^1/^7^ 3 9 0^1?,^. -T>i"J^>^ 
3 9 4tCJ:oT-r >^U^>h$nfc*ts 7Hl/7te 
TBUF PFnPC4 0 0^S$nTXh7$n, ^ 
-y7h^h'J-A5:ibtT7' l J7i7ft5^ 40 

5>-?y b • 7 Kl/X^atlt^n, ««jco£:#tt£:/v 

• 1/^7,^82^4 1 4K7 h7£nTU£o 
[0 0 8 1 ] 5>—tfy b • • 7"D>;/i7 4 141: 

7 b7Ztltznm-ZMtbtz-5>-Vy b • 7 KU-7«^t 
PCfM»OL-y h 3 6 6rt©^-y- y h • 7 h*l/7ft# 
az7h*^7Fl/^-7^>3 8 2^«4LT, 

I EU 1 0 4frt>m$5>— ¥y b • 7 F U7 • A*7 so 



3 4 6^iSiLTteii$n^o 

[0 0 8 2] 7" l j7i7f PF_PCtl/^^ 3 9 OS: 
iloTi)£ii$n-5 7 Fl/7ffl«, 55a>&3 2k*-.y UK!® 
7 H U-7ffiT&3„ ^-v 5 • -y-r7*«*^B^(D»ig^S£ 
CSJTttl 6K/H McH^$nT*3 0. **^-:x • :* 
7t7h- 7h*l/Xi Cl 3 : 0] \Z%ifoLT^2>. U 
fc* ! ?T, l7"'j7i7ffiS^-y-7Kl/X (2 
7:14] K^fcT^&ttntfVMU^— yOfitt^g 
T&3„ 7 P| j7i7f • -fel/^3 9 OftCDniWIl/— 
^tt^-CDCt<Sr^mt-^<. VMU^&g#ffi^ (VMX 
LAT) te, *>btf^—. VmnZZZ-Tftt> 
tltzfr, $fJffllcr>7D— *^IJC0^— V • 7 K U-7^^7> 
^LfcTcfeK, «ffl/<-^ • 7 KU7>&^ftLfc£#, 
7-f>3 7 2' S:iSSbTPC$iJffl!a.-> h 3 6 2^jt 
*>tt3. ffi?j> PC*iJfflln--y h3 6 2«^-f >3 2 4 
±CDCCU PADDROB^:, VM VADDR7 
K U-7 $r/N* 777- 3-— 7M20*^7'f>3 2 6± 

3 2 8. 3 3 0±lCiiajLT, VMU{KS"-<.-V7&>£4&) 

^>ST-^^«^14, %l^-y-7Kl^X (31:1 
4] «/N'7 1 2 2±CDVMUrL-- 7 M0 8 0tB*(lll(D 
^•>^l:J;oT«^$tl^. 

[0 0 8 3] A*7 3 7 0 ±tCi*tB$nfc<5fg7 KU7te 
>£"J >3 7 4^?,it^nT#fcm^ 

^SttT. -f>^U^>^ 3 9 4IC<fcoT-f >i/'J^> 
h^tl-2>„ -f>^U^>^ 3 9 4\t, *©^-fe^h<& 
S^T^fc^fC, ^t7h^Stt (4fft^£fctel 
6;HH) fctt-f >^U^>NTS. CCUaz 7 M 
0 6'\ISn57'U7i77 : • 7 Kl/7<DTfi4 t'>> h 

— y v Y^^Ly hfHcomm<D9-^r'y b • 7 H U-7^ 
^H«?Xlto^^ p y— f> a > trM^nx ii7i i^-&^a5 
-5. L#>L7 Hl/7C0Tfir4 t*>v h «P C$iJ» h 
3 6 2^^ie.n-5<DT, il30y7>f^c!)ny-y 
a>5:I Fill 0 2 JS'JT'S £ £#*T€?-5„ 5>—>?y 
b • 7 Kl/7CDTtek'\y h (3:2] ^2k'7h- A*-y 
77-7h*l/XiLTlLT. ftl^bt^ntl^U 

^»^7 bv—2±<D*<Dmmwm#.ifr^± 

y b • 7 Kl/7(Dft^©7 p| j7xy^(Dt#it'WTbn 
^.o hO**]©^CD7 Kl/Xi^tt7 b& 

7 'J 7 x 7 f 1 2>!KI:ffiffl $ 7" 'J 7 x 7 ? • 7h'l/ 

7 t<Dm<Dm±m-&t>i*<Dmm*, mm^HT, b u - 

[0 0 8 4] 04{C*b7c«*g7'D-y^(D^t3<Dg|J7>tt 
l^ff PC$iJ^H--> h3 6 6$:«|fi)cLTli-&. *$£W<D 

!>mnMm\z£n& mnpcmm^.-y b 3 6 6 
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99 (DPC SEL) 4 3 %^^994 
3 0 4>5 7HUX -/U3 5 2' ±tc:tfi;>j£ft67 F l' 
XttT-^x^^--^ 1 0 0<DSa©^fr7 Fl'X (DP 
C) T**. .£©*fT7FU*ttiO*J--y 1*4 3 4^ 

m*>nz>. v-i >3 8 o±ici§ffi$nfc-r j*>f 
/im i a* s 4 ^-c©^^ u ;* > f 

<B£fi)£LT*59, ^©ffl«SnlS^.— ^ b4 3 4\Z&r> 
X±.U9 9 4 3 Oa>«M#fc7 FUXtC&n^nS. JJP^ 
»4 3 2*«m*5y^«liS:*fT-r*fc^C, -i">^u 

6^^Ti£«(CllfT-tl/ : ?^4 3 OKil^tt, #©1^ 
-f 'J ;*> F • iM i'^TffflStl^ 

[0 0 8 5] wmmnr v isxt*(D'&<D±T<DmL^ 

^h'J-A-THWXH 7 >4 4 0 S:*!* 

LT8rX F'J-A • • F4 3 8*»6»5 

*aS. Jr^h'J-A * US*** • i-'Vh4 3 8li^J 
y^yj- .-feU^^390*^PF P C7 F W-X • AX 
3 7 0*«*lxTSI6nT**:«rb^8I^ , J7xy5 1 • 
7 F 1/X£ifi}&t::7 Fl/X • /U4 4 0 KzTt £ £ fc. 
^T^ffl-r-SfcfelCT. F7bT*5< "3* 
0. yj 7i5/f-PCHSa-5/ F 3 6 4 7^$iL-(A{g® 

<gtl^XFU-A • 7F^XW3TrXF'J-A • U 
-^X^ • rL--^ h4 3 8tCJ;oT-B#WlC7> F7£fl 
-5. PCWa-7h 3 6 2ll ^'j7i7fi^tT-f 

*t7 F Wfr**^ H 'J - A*H»l/fc*fP7 

hU _ A . 7 FUXfcSiX F'J-A • 1/^^4 3 8 IC 
g^T43<. »rX F'J-A • 7F^tt^0*ii^b 

. • f 4 3 s^as^nx, m 

'ir-£U9 9 4 3 O^jJI^tl, *r**X FU-ArtO»T 

[0 0 8 6] #^©$?3g^i£Wc«fcntf, SrX F U- 
A • V 9 S7s9 • i-? h4 3 8&2~3<Dfflffl7U—$i^ 
/?—tfy F • 7 F l/Z^A'777'J >y-r^>^Sr<ix. 
Tl>5. 8tX F'J-A • 7 KU**BP«fKW0tHT££ 
K<k9, »£#*«HB*«a:<Jtff PC«lfpa=y F 3 6 
6 £311^7 H ^^59©^J**»&*f*fi7 F UX • X F 
'J - A?iJ<D4fiEfC«J 0 tfc* 3 £ ttfT* -5. 

[0 0 8 7] ft&KI F_PCtl/^? (I F_PC_ 
SEL) 4 4 2tt»»»CaiFPC7b , W7«7l ! l' 

t. • ;u3 5 2±\zmmvx I EU 1 0 4^mz>tz&<n 

t>WT'*-5«. I F_PCtU^^4 4 2s\<D\J]lZmft 
"tUP 9 4 3 0£fc«SrX F'J-A • l/yT,^ • y 
F4 3 8 liS #7 Fl/XT'&£.> Hi/L.£©» 

1 F_PCtl/i'^4 4 2ttPCtt»:i:^y F 3 6 



^?T7FUX€:iiftT5. LfrU Sif^X F'J-A© 
^liflte©7c*K<£ffl£n3rf<S&7 FUX'Maoe*. 
*B©«r-&«rM**€.JCffil8'r*/t:«)K:. Six F 'J —A 

• l/y7s^ • 3-^1 >y M3 8 fre>©S&bfc7 F U-X£ 
/H/ULT, /U4 4 0«4TE^iClF_PCtl/ 
9 9 4 4 2^310, §U F_PCH?t7 FU'XtbTft 

[0 0 8 8] HfrPCfcHSPa- .y F 3 6 6H £T©ffi 
^7'7>f 1 • 9-fv F • 7 H l/7.^H-g:-rS^S:1i 
.o *TV»S. Si^ifT^FUXtfcrX F'J-A • I^X* 

• a- y F 4 3 8 frZmtzJ F kXtl 7H1/X- A*X 
3 5 2' . 4 4 O&iSSLTSiJffll^D- • ^99 (C 
F_PC) 4 4 6tCig2n&. ^CD*§m. PC$i]ta?^.- 
■y F3 6 2\ttm&fk&&*ftr>T9- J fv F • 7FU 

[0 0 8 9] CC0?J]^7Hlx7.> OJD, ^-Z7h*U 
Xli7 KPX • ;U4 5 4 ■&m&\s~Z9—'?v h • 7 H 
U-7.ALU4 5 O^M^tl^). 9 — fv hALU4 5 0 

h4 5 2*^A'7 4 5 8iS*Tit^nT< fflW 
^7>^#^«> 7-^7^?^ 1 0 OW5Tii^M0iJI.C 

firf1-3¥a-<v h4 5 2« I f3- H • rL--^ h(D^-^7 
>FW73 1 83^e.*0«)T#&*^7>H*tt«[* 
^ttHS. «^t-> :*7iry h • U^^flitt7-f >4 
5 6&m&VT9-9 ! y h • 7HUXALU4 5 0^i£ 
5»n*. *7-fey h • V=y7,9 4 4 8ttPCBSl-7 

30 h3 6 2*>6fHWv'f >3 7 8' Sg6LT*7t7 h 
I*S»»5. t7-fe7M^^i7FW-7'f 
>4 5 4±&mz>nZ>^— X • 7 FU-X^e+B***— -Jr 
>y h • 7 F^X$rti-»-r ; ?)<*:€©^^'5>^^W7 F 
1/7.*T©7 FUX • *7-fe-y M:Io'^TPC»lfflla 
-•y F3 6 2lCck-3T«#r£n3. O^O. PCW*i 
- 7 h3 6 2H I F I FO$dHPvv^ " 3-—y F 2 
7 2SiWt5^ti:ioT, ZflMfi&y F l/XCD^h^ 
(CP_PCJr«toTS5R^nfc) iifn-F-a- 
7b 2 6 2t:J;oTMai 1 ©- a^TPCD-77? 

40 • ZL-y F2 7 0fc*-3T»a«f©****MBl'Tlr>* 
^WfSIS^iii^LT, F • 7F1/ 

[0 0 9 0] F • 7 Hl/^-y» F • 

7 F1/XALU4 5 0 irioTtfff^tl^t, *©^- 
y 9 F • 7F1/XU7 FI/X • A*X 3 8 2 S:IIT, tt 
lfctZ>9-?y F • 1 4H»#j2h*n^>. 

[0 0 9 1 ] 2) PC*I»7JVJUXA©»«I 
1. ^'f^XK'J-AOMIiMBUF PFnP 
C 

so 1.1 *CM>- 7D-7 l J7x7.f*WFl' 
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XI1MBUF PF n PCtCX r-7$n& 

1 . 2 U'mz>u-^mi^t^\t., 3 2 My I f 

>^'J^>^tiMBUF PFnPCI:Aotl^7h' 
UXi^yU7i75 : • "SM y^^iCl 1 6/\*-i h 
(x 1 6) fcttSHSTf S 

1. 3 tlftftMfP^D-^j^I^a- HSn-St, 

• -r-?\t77yi/x.2tl. MBUF PFnPCCIi 
J. • U>>X* - V K PF_PC-feUy-y' 

U-A • 7 KU*a«n — FSn-5. $fil^7 HI/XltR 
7. MJ-A • Uv'X^fCfcX r-72n$ 
1. 3. 1 ffl^M^D-C^-yyh-TH 
UXte I FU##&LX^5U-;yXy' • 5 s — ^*»6tW 

FUKck-pXftgSn^ 

l. 3. 2 ie»«i*fl=iw»7D— y y f • 7K 
uxtei^x^s^a, ^-x • uvx^tt. &tff> 

■y^X • U^Xy-<@7^<=> I EUC«toT*»»t:«-» 
£tl-5 20 

i. 3. 2. i #^yu 7 1 «>/ ? • f-f ^ ;m«*f 7 

1. 4 il&fH&OT^P — f^J&> > • 7 
a- • yj 7i^W07 KU^tt/H/USnt. 
^7 h • 7HWX • l/y7^ • iZ7 P F_P 

i&tfjlCMBUF PFn PCfCX r-7£n. ^J7i«; 

2 £>tt?> so 

2. 7D->— yt^h'J-A©*!: EBUF P 
Fn PC 

2. 1 7Dy-y>^«/^>^fctt77>f • * 
—Vv bfSH*X hU-A0tT7U7x7fSn5. * 
-y<y f> • X hU-A04"T?7i*yf Snfc«^tt*tt 
tf**J» 7 x v ttfiWB&tsri* -fu is- i> yHb<frtf 
MBUF^te2l$n-S)ST7'D->— • X r- 'J-Atf) 

lCTBUF$rfiefflT*#-5 40 
2. 1. 1 7Dy-7t^lt7Dy-7t^ h 
U— ACQ^lCfc^Xte&iift^, OiO. 7P->-vt 
1*HH3*X r- bttt^f-S^. 7Dy-yt^^'J 
^->t4t. HfT«±^X h'J-AlCRS„ 
*nJHCT*fc»Ktt. ^hbfc7Dy-7tW 

2. 1. 2 *-f>tfc^7.h'J— AK#V»Ttt. SSlX so 



myti-^-izy h#MBUF~,&i£$n-5 3;X8§2& 

2. 2 7Dy- J?tA^tt. ^©EPfiS^-H • 
7>H • 7^-*HilT^*nT^4ffl^7t7 h 
IcioX. 7ny-yt • ;P-f>©TO7 FUX£^ 
LX^-5 

2. 2. 1 7Dy-y>^f l f bnfct7t7 h 
ffite 1 FUlC«M#£nx^3:7°Pv- • ^-X • 7 
Kl^X (PBR) Uv'X^tCA-^Xl^fflt^^n 
5„ CCDPBRU-JyX^te. <$s9(.VVs\*i> 
^ff^n^xh. ^&7 KUXfccfctfx-^A'XSrjlLX 

2. 3 zy>ffo-##Slft£<!:. #©;W>f%<fr 

X h'J-A I F_PC7 Kl/XteDPC'J* — > • 7 K 
1/X • l/i^XiSMCX h7$tl. 7Dt7t • Xy^— 
• 1/vX^ (PSR) 1^07d v-iy^itrT^t'-y h 
(procedure— in — progress bi 
t ) W±y h£tl2> 

2. 4 T'Pv— V\ • X hU-A©F^^7 Kl^Xte, 
PBRl/y7^ (7^P->-> ! -V^}^^-^^> K • 

•y r-M^jDDAT) a>e> p f_p c-t ut> f^mznz 

2. 5 7Py-yt ■7hU-A©PIM7Kl/7il 
8tX h U— A • • r-i-f >i7 ij ^>^^ 

f5)B#tcM^n, (xi6) i*V'(yi?i)*>b?z>. -f 

>i"J/> h £tlit7 H l/Xte^tf)&<h E BUFPFn 

pckix h7^n-s 

2. 6 $dP7D— 3 2 fcf-y h • -f>^ 

U^>^ti#yP->— 5?t#*7'U7i»y • im 
rtlCEBUF PF n PCKAoX^3 7 b'l/XM 

(x 1 6) fe*^gSS-r-5 
2. 7 &S&mHi®XP-#^7lUxP-K£n5i:, 
:/^>^f^©&£KXx-y^£nfc:£X©:/'J 7i7 
• x— ^tt777 S'a.Stl. EBUF PFnPCIC 
«SfLUX°P->— >=^#^X h'J-A • 7 HWD- 

2. 7. 1 ffl»*ftft»(fl7n-HOi'-yyh > 
7h*UXteI Fui;«»snxu5i/yx^f-^*e 

t$iJP7P-^<DHlfI^-H • ^^>r : • X^-JU 
h*F«glCAoX^S^-^5> H • x-^id^e. I FUtCi 
-3Xfr*£tt5 

2. 7. 2 WtJ^tt^^W-^h-THU 
X«U^X^S^-M, ^-X • Vi/X5>m&£.ZM 
■yy-X • Ix-^X^fil^e) I EUlCioXtrM^tl-S 
2. 7. 2. 1 ^7'J7i7? • tr-<^;U«*e*f7 
KUX • X'^>^tC*fLX^-y>y h • 7 FUXrtM E 
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7KUXIJEBUFPFnPCl:Xh7^n7 r| j7i7 

2. 9 7*n ->--;t^^A^0 'J ^->AU f 3- K 
£n5<h, 7*'J7iyWuPCl/y7>5'l:Xh7Sn 

FU-X#£>i^tt£>fU -?-<0*t (xl6) 

BUF PFn PCl/^Ts^KigSn-S) 

3 ^5 >f h U - AiCffll : T B U F PFn 10 

PC 

3. 1 MBUFft^ h'J— A<DtpWft*iU(£>i*HHr-7 
M^nfc&fr^fSWTn — #<fr# I t3- 

xmnr cpxastfi Euicj^xwiw^ns 

3. 2 ry7>^^fT-5/t-r 77.J : 

3. 2. 1 Zfy^Wt&ttT HUXKffton4«^tt 

^— y<y h-7H ut;a« I EU^f.ISn5St^/ 

3. 2. 2 PF_PCtl/^^i-f >*'J*>*€:« 

Fl/X^TBUF PFnPCICD-K-T-5 
3. 2. 3 i'-yy h diHfX h U — Ari^T* 'J 7i-;f 
$nTTBUFlCAn^njtfe<i:-e5lffT-&fci*tC I F 
I FOIL'S, n&. IFlFOtTBUF^-ffl;ft5 

3. 2. 4 3 2 fyh"1'>^ l J/>?B&y i J7i 
7f •D'-fi'^^tCTBUF PFnPCICA-3TH so 

^.t-ki/xm* (x i 6) iummrz 

3. 2. 5 bfft^nT. MJ -AF*J<£> 2 #g<7)ift 

Sn5i^J7iyf >a>S:. SSSICD 

(£) t7 hfi®4TClMt7'7>f^«^ 

3. 2. 6 *aj©*r<fr-fcv hrt©^###^7>^€r 

3. 2. 6. 1 ^7>^OV-^3J^D->-v-vitfT 
^t*-> h#6*iJ»r$nfcEBUF^-t^ h-C^ofc-h 
#ttMBUFtfc«EBUFl;AoT^5lffl©^# 
f7P-f^t7 h©*ilC«#n/c^-fe>y H£77 

y 

3. 2. 6. 2 :/n->-S>*jIfT*tf»/ 

O'l^T, TBUF PFnPCISMBUF PFnP 

c*;t«EBUF^eji-r^ 

3. 2. 6. 3 ^D->-S?*Jtff+lfy h©«J6»C* 
•^liT, 7* 'J 7i7ft/feTBUF^SrMBUFJt so 



teEBUF'MteSiTS 

3. 2. 6. 4 2#a©£#tt#7*7>?M*HH:-> h 
y F<D«^tCSt?^T. MBUF$tttEBUF7"U7 
3. 2. 6. 5 2#@ffl^f7'7>f^lT 

vzfz. 3. l'sittr) 

3. 2. 7 *30<7>&#tt#f*HH:>;/ h<D4>W#^^M 

3. 2. 7. 1 Fffr<fr7. h U— 

-b<j/ hi:#^<D IFlFOtI EU477'r>at5 

3. 2. 7. 2 MBUFSitttEBUF7' l J7i75 1 

3. 3 r:/^>^frfcn&VV\'--f 77J : 
3. 3. 1 ^^-^yj 7i->^bTMBUFJcAtl-5 
ZLtfcfrjfc-T*. 3lfT-!7"f 77HrSmt3 
3. 3. 1. 1 «ffl©*fH*#lfr*-fcy h<Z)tpcD&# 

sti-ii/, h • u^x^tcx h7t^> 

3. 3. 1. 2 »ffl©*fl=(»f$*^-fe2; HO>pfflM 

• 7 FUT^U-gUT, -?-<7)7 F UX£^-y <7 h • V 

3. 3. 1. 3 2fSO#<fft7 h© + ©*frft*«9 
»7n-^<0 I 7*3— h***fft>n*ii, ««J0D*fl=# 

3. 3. 2 ««!]<0*fr{>f#^7>^©^-y-> h • 7 
FU7.#ft-ff£n&<hv TBUF PFnPClCD-H 

7i7flTTBUF CAn5 ^ i 5. 9—f 

^ . h^^-^M^cD^-t^ h + ©&^#^# 

3. 3. 3 mW<D±y h<D<P<Dgifr-0%fflffl7a— ffr 

TfT^n-Sj tfRSnfc*^ : 
3. 3. 3. 1 7 , 7>f0'7-XA5EBUF^h 
U-AT'&3£7 > n->-> !j rii?T'Pt:-y hOtt»*6*iJ 
^r^n-Sxh. MBUF^fclJEBUFi£777yaL. 

-f > • 7. h'J— A#>b<£>ffo^r<D IFlFOiIEU5:7 

3. 3. 3. 2 7*n JtfTffcfy b<D&mfrt> 

W^rLfcaOtC, TBUF PFnPCiMBUF 
PFn P C&tzteE B U F'vfeii-r^ 
3. 3. 3. 3 T'Pv-vA'itfTtpt*^ hCDtt^?) 
WKfbfcaOt^ 7"U 7i7f tfcTBUF^i^MB 
U F S7i«E B U F ^fcm?Z> 

3. 3. 3. 4 7*0 ->- v^itfrf M.*J b<DVimfrt> 
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~#m Ufcil 0 IZ. MBUF $.fz\$E BUFyiJ7x7f 

3. 3, 4 mvw-tv bp^<D^mi^umya-^ 

3. 3. 4. 1 5> — h U -A#»£©f*iH* 

-fc-y h©TBUF$77y>at5 

3. 3. 4. 2 2#@0M#?77>fWlr 

<0^*^*iJ»rL.feiiOtC, MBUF$tttEBUF7" 

3. 3. 4. 3 2#@©&#tt#-/7>^ift^7!>U 7* 

•.y7*3. 4. l^ittr) 

4 fiJOi*^ 0Jfl-i5=fctf H7-.y:/f*rH* 

4. 1 hyvZf\-S.fc&\Z\t#.<D1bO>ti>ioft.Z> 
4. 1. 1 ;N-KOx7flO^ 

4. i. i. i imm mm) nw>*tc\* 
4. i. i. 2 lotfeML. mm?z> 

4. 1. 1.3 Th^y? (a*) *<frlWTflBfcJBI;: 20 
4. 1. 1. 4 #J9&^A> H5©F^5fe7 KU-Xteh 

4. 1. 2 V7H^7xT-h7> 7"ffr^r 
4. 1. 2. 1 (fl-SB) 3fi±tfc'fr 

4. 1. 2. 2 WtlT»T$ni.77h'7x7* 

4. 1. 2. 3 h^y?- A>l^7fflffite7Kl/7, 

TBR^fcttFTBl/v^^lCX h 7* £ tlfc^-X 30 

4. 1. 3 

4. 1. 3. 1 tfM*<h|p]fflLT%£T-5*#s 

4. 1. 3. 2 #^-©j|ff^tC^$n-5 

4. 1. 3. 3 ^^©^l^ctO, mn^tltz^t 

4. 1. 3. 4 #Jfl-A> K^©H8#57 KUXtt, 
• A> □^©»b5^«7-7'^^T© 

4. 2 h 7 7 7^^7 h 'J - A • f< a >Hf 

4. 3 h^y^S;U-5 1 >^©fiJl9ii^Bl^h7 
7 7©ii: x P C 7 K U7x^ t-7"T4 1 i ^fr I:, 
h777(m h#>3JfiT$>-S„ -€-5L&t^£, mhy 

5 h777#^hiJ-A©li: xPC 

5. 1 h77 7"^SnitB: so 
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5. i. i immmv ^vtzmn 
^©^tt-Bt^tgf^ns 

5. i. 2 mmw-tfmz\%£. m^scib^^ 
*^?T^ £b?y zftmmznz) 
5. 2 h^-j/y^ffia^n^i^ : 

5. 2. 1 Id 0&*&glt 2*1-5 

5. 2. 2 IS0IF_PC7HUXllxPCb77 

5. 2. 3 I F_PC7Kl/Xt-?-©3bt©7HI/X 
K&'-S I F I FOtMBUF7'j7x7f • A*y 7rlJ 
7 77^^5 

5. 2. 4 7Kl/XIF_PCi. -?-0*i:C7Kl/ 
x©Hfr^nfe^t, fro^oiSSlilEU!!i^7 

5. 2. 5 MBUF PFnPCI:, h777"-A> 
h*7 • ;U— ^>©T Kl/7.#o— K^ns 
5. 2. 5. 1 h77 y©V— 
AoT^-5 h^y^#^lC<i;oT¥ijeT$n/t h777* • 
^iCJ&CTTBRSfcteFTBI/^TxiS'^T' h'l^X 

5. 2. 6 #^7U7x7f$n> il^-ilOlC^fT 

rsfc^tc i f i FoicAn^ns 

5. 2. 7 N777 • fr-^XDfu^tf^tD&^ft 

5. 2. 7. 1 H7 77'J5ia^-7>ttxPC7FU 

7>&mme>uy--~>a>iz±.-7'-tz>mm$:ffi7L, mv 

jA^Stf^fgldT-S. xPCl/yX^liHSVyX^ 
5. 2. 8 h^y^^*^©U^-><&^ff-r-5- 

i x h 7 7 7"t i*f,attan.!f;>g^*5 

5. 2. 8. i iiKm\z±-yvx^rc.m\tx PC7 k 

lxXSr-5-©jpml^tta'7'— f>a >7&^^7cL/T*^ h7 
y 7"f^#> £©U ^->^HfT-r-5^^S-5 

5. 3 h7-vy^^e>©u^->^*3ifT$nfci 

# : 

5. 3. 1 

5. 3. 2 :/D->->^}ifTtf f7 h<DVimfr<E>'¥m 

Lfct*5 0lC> x P C7 KU7.75i^©#^X h U— A 

• UiS7s5>MB\JF$.tz\$E BUF PFnPCK:M£ 
n, 7*U 7 3Ly7-W*07Y)/7,frt>m?TZ?LZ> 

5. 3. 3 x PC7 Kl/7>#rrX HJ-A • 1^X3? 
$ILT I FPCl/^X^JCttTE^n^. 
[0 0 9 2] E) tiJt)^^*3«tt»J^©MS 
1) «ES 

D-fe y Vtf* h U - A*> eHfT^tlTl^ 
JOV 7°D->-v^^^7. h U-A*^^T$tlT^^) 
7°D->--^-v^4?X h'J-A^e,Hff$nT^-5^ 
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*7"fey r-£LT*iJ#r3ftS. 

[0093] «o *mmm-e\zm*mz 

2-Z><D?-t7*tf3bZ>. #^7. h<J— A0«P© 

( f a u 1 t ) (DffliBte, *W«»TttfflSfc«[^»^ 
iHJHLTlMPl'TVVfcH. • fete* 7 • 

— h*^XTfJD&^VX£^g#J0&2>- (non-m 
askable interrupt) (NMI)tl^ 

nst. ypt'^o^xF^^n (fro 

zen) . -r-^TCDr-^y^iHOii^-SIJt**!, $>Z> 

»t*t> fc»tO« D &*K*t«T**l 0 ii* A > F 7 K 
Mi/£fttt£. WlK>&W\>\ i y* tJ t(omm^J 

CO 0 9 4] RfflW^ttt. ^h'J-AOtO** 

€rec:$n-5. ^u^xy^tajfl-icte, ^ja«tlb^ 

«0^4#^fi (privilege level) I: 

4f^*iijS (ret i re) ^tl?) tfJTfO«l« 
Be *nfc«M«3fe*«^tc»«t- *«^A> F y \ZM 

mams ns. 

[0 0 9 5] V7h9i7- h7 77"^ttCF_DE 
T2 7 4 (0 2) iCioTIfn-K-Xr-yT^lU 
Six. ;W»*-t©««)nJi h?v7tHCJ: 

otrMs^fts. ^£0. 9—tfy v • ~TY\s7dm* 
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(EBUF tfcllMB U F) £T-i$tt £ft-2>. CrltR 
llfJC, ^<Z>0jm2f^<htt^W£ftT§E&3ft, 

t^t, ^&3i£g;iLfc&£<fo^£#&-3tte>ftT 

[0 0 9 6] 2) #HW«Da*:*H««t)ii*tt. 

>2 9 2€IbTPCPy'^ • h 

2 7 0fcffl»$ns. 0 3i:^t<t5i:. ^nsco^-i' 

io >liPCDv7^ • ^-X y h 2 7 0rt«#J0i£#-Dvy 
?-a-7h36 3 ICiI»T5fc#0>fc(Z)T'. NM I 5 

-y>, i RQ5-f >*5±# mcQSiio&#-u^;i' • v-f 

> (LVL) A>5ftoTM, NM I 7^ >tiV7.^^F 

txtt. A-F«7X7- U-fe-y h£Rfc;*MiiSflBfc«S'J9& 
#-T-&-5. I RQ7-f >t)HpBV— T.SrS^t LT* 
0, ^gSxA'-f ^*«A— Ff X7«0a**^-3S*U 

w-iiswj-m. ^«*»6i8ii*n* 

A- Rl7S0^(iM3 2fiiTa-D ! ^it 
20 5Ctm. M0i&*&B#Lfc4*3g*«7V , W*W: 
• y-i > (LVL) ±trfiJD^*-#-^ 
(0-3 1) ^ittB-r-S. ^tU • 17- • y-i >«M 

cuiiot;i^T7^f^-h (ffittft) sn, i 

7^ 3 6 3 fca»^*&»»clSM*SftT:v»4. dtl'E.tC 

^-fv/a^^aofc*, ^'JAtn^ (1/ 
O) 17- fiJD&2K v->> • ^■x-j/£#]D&#> iJct 
Wty - ^-zmQ&fr&gX-fztc&ny 

30 -f >75*$>£. 

[0 0 9 7] #R»lfflDii*©ft*»4Ti£t-*HJ(ll«^ 
t Kltt^f * r-57 ^S^WXtttt £ ft 

Tl/>5. Ctl^O r-^>>y#^«3 211^3 2<B<0A- 
H^xTfiJO^^l/^^iM^^lt^ftTl^. Cft?. 

h 3 6 3 K«J#SftTV>*. -)Rl:h5»;7ft*«*t 
<65t, hyy7'<D&9tmt>m<tl.Z>. 

[0098] #rajw*ioa*<o— ^0^*0-77^ 

• a-7 h 3 6 3 Kii£l2ft3£. fJD&^-fcJfllXX 5/ 
40 h 3 6 3 I4ffl0&*-g5j<£ I NT REQ/ACK7-f 

>3 4 0 SftEbUT I EU 1 0 4^jtUi-r?). S^c fJ 

0j^^©JW^--'7 h 3 6 3«7' , j7x-7^-B#+±{i^ 
>3 4 3 £ii§Ei3LTPC$i]iS)ax-y h 3 6 2^ig 
PCmffl3--y b 3 6 2 trfft^£7 p U 7i7ft 

S^iSi'PltStS. I EU 1 0 4 ft-?-© t^tt^rr"* 1 

so LTt^. U-fft<7>i§^t). |^fTPC$iJliln.X-7 h3 6 
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6^DPCI1 IEUlO4*«m)a*05ll*«B 

3(C3e#r£ft<5. yj7iyfSftT. MBUF, EB 
UF, TBUFi5cfctfI F I F02 6 4 »;:M;^ftTV>-5 

[0 0 9 9] I EU 1 0 4tefiJt)ii#-A> K?#>&M9 

86&[t^£INT REQ/ACK5-T>3 4 0^S4 
LT, WOa*«»J-— y h 3 6 3^it0ig-r. JlCDfg 
#Sr§^«l*t. «t)ii*W»i=y h 3 6 3 tt, ttT io 

[o i o o j 3) nm«in 

W»W1-©»£tt» «9&*tWll:i:=.y h 3 6 3 te&ffr 

^t6nTV»*. WOii*.(W»a.r:y h 3 6 3 
T^A^fctff. a»T*h "MM* LTlr» 

[0101] ^Sffl^t7 h^yj 7iyfSntH 20 
•S&^-r. VMUi45TL B^Hft*fctt9J<0VMUWl. 
^aftJ-r-StCKDlf^^PCD^y^ • ZL-y h 2 7 0 
^> #tC#J0^$iJW^-— h 3 6 3^vuumm^"i 
>3 3 2, 3 3 4 £«£tiJbTj££>ft-i>o tiJOii*®JffllJ. 
--^h 3 6 3«, £©{f^£§fIT-2>£. KSC7U7 
xy^fc-HS+jhTSJlSfC^-f >3 4 3^LT. 
PC^J«3.-y h 3 6 2 Cft £ l^lc, fij 

Dii*©J»J--y h 3 6 3(i ffc^-fey 6ft-55fc 
0/iJ7i7f • A'7 7 7l;MIt^>VM_M i ss£ 
fettVM_Exc pk'7 h^t'^^^KStS^ty 30 
h-T-2). -^©&£> fiJt)ii*-$«^3.-^ h3 6 3tef$M* 

U FB^^r^vlbfc^^-tv hc7)4 J CD4^®&^tC^ 
folsT^mi'tcftlZMnvbyy X b7TZ. 

P9i0$5^iOi©^©y7 h<hHfT«. MB® 
hriM F I F0 2 6 4rtT*«<SU-^;Hcjt-r -5 

stji^® d trjggfr^ n-g>. 

[0 10 2] -H«k:, 7"'J7i»;f -^777 2 6 0, 
If3-h-aZ7h2 6 2ffelJIFIF02 6 45: to 

a b Tfft<£ £ -> ^ h l t i»* & fp T-fticD ruh M**tR tb 

£ft-5£:, £©*«feM0&**l»:i-s/ h 3 6 3^ii 

5h7 77"S^47,h7t*. yj 7xyfR)BWn© 

->7 hiUfiHi. BfO^t'^ hiMFIF0264 

[0103] »ii*Jfi«Ttt. 7"U7i7f -A77r 
2 6 0. l3 J 3-H-az5/h2 6 2tfcBIFIFO so 



4<7 

2 6 4£j§bTfft<T?£>':7 hbT^S&4 , -C&tiJ£ft-5 
CWi, V7h">x7- h77 y^^CD 1 * -f TTf **T 
£5. V7h0i7- h7 77"Mlt CF_DETa 
-v h2 7 4KJ;oT I 5^3— K • T^-^T&iil^ft 

T* ^ fir $ ft -5 itfl \Z &i fr? 2> Sc ft © $> 3 y D -fe •>> th « ffi I c 
S^Tffl»£ft5©#B6it£ft-5. iti*i*H*©«J:? 
C. -/a-tyV-VtmiztEftZntz^mfU-i I r3- K • 

ofctc&t^WT, tit<?tifin?t=L—y hi 0 4lCS<*f 
©f*%fc«k*l*l«IJ6*tett^. 
[0 10 4] ±5Ebfci-5fC < V7 h7i7 • h^-vT' 
C F_D ETa - 7 h 2 7 4 l;<tot I r3- 
h* • T.^-v'T^HiSft^). mO&*n*?<y{/ • =L~y 
h 3 6 3rt«-?-»^^^^-r^l*3gBC«J^^it*-v Mi 
t7h5tl. 0*5 1 2 7iT©S^t, V7h'7x7 
- h77 y^h'fj ©EPfit^E— H • 

V7h7x7- h77 h77 y^lCtt^tttt 
6ftTXh73ft3. b^U 7' l J7iyfP!JIIW|.t 

g&D, y7^x7- v:Aaw» 7 

Tft<, IWI^tJiJ^iibTfeS^ftSCDT, f!lOii*-*i]ffll 
1-7F3 6 3I1 77h^x7- F77 Zf4tt&1Mktii 
Z tltz t # Zf U 7 x v ^ ^r-Nf^lh-T «k 5 JC P C 
ir7h3 6 2f:iaLS^ ^-Wf^ftO^. ^^X>M 
F I F02 6 4i&ILTy7 h $ft-5<Di:(HlP#»C I FU 
1 0 2Bh777-A>K7^y i J7x7fbTMBU 
FtfH5-7. h 'J -A • )%v 7TtCAft-5. 
[0 10 5] ^t7 HAMFIF026 4CD«<gU^; 
;P*T»-r^t. tiJ0^P-^>7 7 • 3--y h 3 6 3« 
*©**ty H©WfSSt7 h$4k'7h-^ 
tlTSYNCH_I NT_I NF05-T >3 4 IMS 

T I EU 1 0 4^310. b<D<$-vmmm?\-<D9£ 
tkffi£-r-e\zwft-isnx\,*iztiiiifr&ntt. h<d^x 

»**»SriB»f*. I EU1 0 4ttfiP«f{C«*bttl» 
T« ^-t>> hC0"f ©^TO^^^a^cDTjaTX-irv? 

ffitt^icfc^^ft^mfccro^T^m^ft. v->> 

©tt^t^^x h U-A|^©^Htr©^:T©^JC*fbT 
SiW\tt£.Z>£.?\Z-?Z>titb\Z, PSR(C*#$r#^.-5pI 



nm 2000-3391 60 IP2000-339160A) 



41 

• n-y h 3 6 3 ica&sns. 
[oio6] iEuio4(itifTMi:iff$n, mmi 

£ {zmnTzfa^fr <Dt&'tf W«5^ £ 7 5 -7 -> j. 

^y>j.$n?>. ^<D&t, itrPCHl!|a-7h3 6 

T-Sck^I'MStSn. 0tJ^WD^ftiJiai^-v F 3 6 
3lCiifc]£n£. 

[0107] 0iWCD^^ilST*^#^ji)B$nSt. 
IEU10 4li2S$n^t7h (1^X^2 2 

4) (D<$\zmmm?\- : $:&z\htzfii^tf$>tiiz. e<d^ 

-C&Z>fr*mVtzffiV^4 }iy F • «>t> Y)V^^y 
FrtCD*^<20W©»£^£^Lfc«^£-*tt:\ SY 
NCH_I NT_I NF07-f>34 1 LTfJO 
iX^a^-yi7 • rL- -v N 3 6 3 I EU 1 0 

4#>e>jg2?£n-5 4 e-y fwi-^ f;hca-?t^-5>i* 

fflt. %\K>\hZ>-Wv9 • ^.-y h 3 6 3**5 I EU 1 
0 4K«Snfc4 b*>y F0W^:7 h)VL IEU104T 

T^fcte I 5*3- H«flr4ftW*nfc«*l-*««HT?«Dii 
^.^n- h 3 6 3 dTTlcx F72nT^5lt $8** 

&n«v ^<o«$s i eu i o 4*»5woa*w 

m=L—y F 3 6 3 KgaiSftSflMRG)»JfcS&H*, »JD 
F 3 6 3***ftii5«5feS|SlW^m©|*I^<h 

4) A>F^ • 7^XA-7^<tU:*-> : fflOi^glf 

aTS«3n&«, aDPC^U5'-> • 7 FU-XtL 
T^i*Uy75'4 1 2 (04) C-OT*5xPCL'y 

x?\z~mmzz hTsn-s. i^at-^ttii/yx 

^ (PSR) teftcDPSR (PPSR) l/v'XrJMCfcX 
hTStl- ^-LTSttiMl/v^^ (CSR) ftfftft 
l/-^X^4 1 204 , ©ia«§IJtfel'^7.^ (PCSR) 

[0 108] h7>>7- A>H7©7 Kl/^«h7';y 
• ^— X • • 7 HUXlr^-X-t^ F^flD^ifcfc 

<55tbTtt«t^n-&. PCPy7^-aZ7h2 7 0li 

F^yyw^-o^-xu-vx^if^ cn^n^ 

tC#ai^> 5 X^4 12 (0 4) ©-gBT&O. ttWCi 

F 5 v y Ttt. A > H 5 <D 7 H U X £ ffff f -5 tz ft \Z & 
ffl$n-5^— X • l/y7,^IJh7 77 J - ^— X • 1/yX 
^TBRTf 

[0 10 9] fJO^^-SiJPn.- >v F 3 6 3it. 5Hx«S 
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ook-up) 5— ^^jilt. ^-ntcgistttten 

l/yX^ttfflt7t7 htLT, lft0INT_OF 
FSET703 7 3£i&Ei3l>T7' l JXx>.y5 1 PC$ffi 
rL--y h 3 6 4^i$$n-5. ^hJl'-Tl'kXIl 
7t7h- t*>7 F£Tftt*<7 htbTTBR l^X^A* 

5 *#fc±& e -7 f \zmt£-r z> tz itT^i* 5 t v* ^ f ij 
z.<ntztb, tm&<Dmm-t)m±2tiz>. (* 

5. ) 0iJA«h5<7 7'©S^^OA*5 2 5 5STT, C 
*l£8fc:-7 hfitTg-Ti, A>F5 • 7FI/Xtt8k*y 
F- h777"#^*2 2k , 7htTBRXh7iCM 

»c»«£-r-2xi:*«e)e.n-5). h7^y#^^2ifT©T(a:f 

•y F£ttanT&£, h777-/N>K7 • 7Hl/XttS 
K*J1U:fc«J&»ft*;i£fc:fc'5. CONSULT 
f£ <=>n;tSii3 A > H5 • 7 FUXteA*j3 7 3©-t5i 
LT7" l J7x7f - tl/^?PF_PC Sel390 

(04) 'vie.n, #©7 FF-xtLTM&sn, -e-^ 

20 7i7^tl5. TBRUyXj'Stffl 

Lfch5-7^C0^i7 hJU - A>F5 • 7FF-Xtt£Tl 
9— Ftf£ttSi*lT^&. lfc*bt, F5-y:7-A>F 
5 • 7 Fl/XtCifc&f^te, &<tf?1z h7 77'ffii;i' 

*>U H777 , l:«yXrA • ;^7^--7>X©ffiT§: 

^JAtfTLB F5>7y«i^afc^fT$-e-^^s 
zf^>^-<Dmm^ikioti^x\ 'bmwvv? • a> f 

30 5^PflX|±i^- ; g)<J;^JcLfeSS3iF5-7 7' • 

ffl*ii*nT^S. ii5jSF5-7 7'- A>H5B 

/^•Jicfc, • 5=--7yROMtrfcJ!£S:lcia 

»^-ti--5)Ci^T^-2.(DT, RAM©{4S (D-Jr— > 3 

» KHa-rs^^tu • ->x^A^jii^te<&-5>. 
[0 1 1 0] »jBHJ6«TH, igjSF5>7 7 , <i:^^ 
•7 7tt±» LfcVMU M^itTft •&. fS )S H7 7 

F5-7 7"i:KSiJ^n, 0 ~ 7 CDiBBKteoT 
L**L. ffi5feS«MMU^J^tHi;Tfe*. »J0 
&?f-fflffl3L- -7 F 3 6 3 it, m&byy-Jtf^OtZ® 

40 @4 J ©«ji5ffi$t«T$)-5<*:igis;)^<h. m&W7.9 (F 
TB) ^SKt'l^yy - ^-X • k-^X^ (FTB) 
*3H?U. h 5 y 7 • *7 1 y h t«^f 4 t»t7'f 
>4 1 6±(CMm-r^<. 7^>3 7 3' ig*T^'J7x 
•75 1 • tl/^^PF_PC_S e 1 3 9 O^Sk^tLTzffS 
gCD^f h)l • 7 Fl/X«FTBPvX^**5cD±&2 
2k'7h5Mbit ; bOT, -?"(D*tJCi«ji F^-7 7"# 
^Sr*Lfc3 tf>7 b&m%. t(D$>h\Z 7 WKOifa • t' 
•7h**M^T^3. Lfc^bT, ft»lh7y7-7H 
1/7H12 8/HH, ^>S0 3 2 7- Ffc*tt«lftTl> 

so i^Z/tiSSn^i, 7'n-t-7-y-«M^7- F^y5> 
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[oiii] 3 2m$.tziz*n&,T<D<n><?i-cmm-?$z 
[oi 12] ftmmnwvit* -t-<x(D^iz.mc4^ 

izU-Dtz-v-f fn-j'a-tyWbmmbyyy' • 
Xl*fimmX2Z>Z\£X3bZ>. &mh?-y7 

Icte, • 7 HU7.r B Tfr«/N> byPl<n'PU< £. 

-X£l£ttT*;<<&g#*;&S. 20 
[0 113] Sfc, h^y^-AyK^f^X/l'yf 

ICA-5). CiniMff bT^ffiltfeU^X^ (CSR) CD 

ne-75^HfrcT)4-^'j-«sgP> ! x^ (pcsr) tea 

frtx, P S RCDPfcf— *S«S5CDP S R (PPSR) 

VftUViST.? (PSR) rtOt'-y htrS$n-£.„ IP 
S RCDfiJt3ji*-^f'y N^'-fe^ b^n^tv-^ K£ • 
UyX^$itlih7 7 7 p - l/yXi'RT [2 4) ~RT 
[3 1] ^±j$*5<J;^07 (b) IC^TJ^ICJI^SJ; so 
WO^A^^teML-l^-K^P SRtC 

i)\ mV&&Vtmfrt>tiiZ>tzSb\Z\Z, hyy7"frt><D>) 

(rtt) ft-ft&nfi-fzijmfzvtfm-vjjm 

X$>2>. 

[0 114] I EU1 0 4MTT^»Tt^)i. 
PCSRIi CSRl/^X^(3«7c^n, PPSRl/y 
X^«P S R UvX^fC^TC^n^cOT^ PSR|*|CDfiJ 

K>&&wm;¥v h\z&mmz?v7 2nz>. pf_pc 

SELtl/J'^3 9 0IWil/yXj'-t7h4 12 to 

T 3 7 Fl^ibTS^-f xPC(J-fy^W>^ 
3 9 4 £A7. 3 9 6 SrfflLTMBUF PFnPCSit 
ttEBUF PFnPC(D£t>t,frWii!$?Z>Jj\z'lg.7£Z 
n%. xPC£EBUF PFnPCtca7C-r^#*\ 

tfcttMBUFPFn p c\zm.7ir^ commit, m 

[0 115] ttSt^^^iH yDt7+Hih7->y 
tyD->-v?^#^CDjii5^(7)'J^-> • 7 HP- 7. £7. h so 
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7 -r £ © i z n c v : J x ? x p c & & m u & n c t t 

£3. b^ y:/cDU^-> • 7 b*W7«±j£Lfc«J;5K: 
til/yX^x PCIC7. h7^n-5*t, y D y-iJ t ^ 

U:?->-r&$fc<7)7 KPXtigiJCD^Pv'X^ 
u PCIC7 b7£ns. Uit^oT. 340&3M#I§«:, 

U-->a > • y; h'J-A^HfTLTl^P^Tfc. &fflpl 

al/-> 3 >- 7 MJ-A#^7L£I£, WVA>K^ 
^M^)fc*(D7 KU-7&7 Y7TZ>¥ffol>i?7.$ms.^ 
<DX. V>Tn©;/p v— v + fft^£fc^Tl^;t&'D 

5) *7 b : **«©:/n*ytfttR«f«H:. h^-^T* 

• A>b*7. mzCSR. PSR, U^ — >PCi3ct^ 
&-5j|ci*T-te "A" l/v7^ • -fe-y b r a (24) ~r 
a (3 1) 7Ay^-r&££g»)MI;:A-y:77>y 

Mx.\-inm>h%L&&U\/i?Xi? (FSR) <Df*^ 
ttSlbWfcA'y^T'-.yTWtSfttt^. b^-y:/ • A> 
K^^dn>=>c75U-> ; y;^^^-r-g)J l c:i*{C«. ftgCDA 
•y 2 7 -y y&mTfl'tZltniZ'tS. e>1Z\,->. 
[0 116] h 5 7 ^ • /\ > H 7^f -f ^/t 7 f 1 5 i 

* SioWlCf? :b*l5A-y £ 7 ^i^nTUSfcJi) 

■ A>h*7 te<&g £ T 3 P v 7 CD A -y ;7 7 y <i: 
0. #J D £i"J 7 U b 5 -y T^ScDit 
^£1f$S£->7^A • Pv7^<i^5ttK -^CDli§$g£ 

L X 34 0 & e> K -5 d <t itfi X' €T -5 . 
[0 1 17] *X h$n& h^<y7'^pItg(Ct-'5fC«, 

h y v y • a> k 5 i tin 2 as^Ka-ta-r*^ 
s^*^>. $niSB#T*te. WDji^-^ihsnrii-sra 

U h777-A> K5^«I^L-Tl^X^-y^±{C7 p 

^SffflLT, K777"- A>h*^CD^2g6?3-(D$fefficr) 
7HkX&xPC!;#L, hyyZffrZOV 

(RTT) fcSfefT-ra&Ra***. RTT^fiJOii^ 
Sg^SfD^^ (PPSR-&PSR{c«7cT-5c:tlc«J;-p 
T) , M«S:x PCf*3C07 YV7.\Z^~t a xPCIKl 

tt. ->-V • kyX^RT (24) ~RT (31) « 
/>>h*5-tt "A" |yS>**tt»«A>F5K:J:o-C£je2F 
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* U v 5 * ?#»if*H?£<£ffl LT x P C If & U yT, ? CR 
UT. SiJ<DRTT£rHfT-r&&gi^&3. ^iniCtO. * 



(24) 

6 ) h ? y y-K* : I 14. &X$;K0!|-CI8tt£ 

[01 18] 







1=1 ttfl 




0—127 




1=1 #fl 

mm 




12 8 




1=1 w\ 


F P0im 


12 9 




r=i an 

mm 




13 0 




r=i tHi 


MMU (TLB^F-Ss, 








®IE£rw<) 


13 5 




mm 




13 6. 




mm 




13 7 


il^ 


mm 




1 3 8 


il^ 


mm 


?ny9&m 


1 4 4 


il^ 


&mm 


&m ; E-9 


14 5 


SIS 


&mm 


94 •?/*>^y9 


14 6 


®s 


&mm 


^■J I /OI7- 


16 0-191 




imm 




19 2-253 








2 5 4 




imm 


"7 -> > • x. y 9 


2 5 5 




*mm 


NM I 


0 




mm 


KigMMU TLB^F-: 


1 




mm 


ISIMMU TLB^IE 


2 — 3 




mm 




4 — 7 




mm 


mm «) 



III. ^H^rL-y h 

05I1IEU1O 4<D©J^i(S6gS^i5 :: -5'^S&Be«-^ 
jSLfcfcCDT?**. ±S^-^SSS«, IFU102* 

^B^-t)-*^--^ h 4 7 o^jte.n. • 77-f 

)V (REG ARRAY) 4 7 2 IC2g£ tl3. Vi?7.9 
• ? : —9lZl'~J7.9 • ~7t4 ;U4 7 2A>£A'f AT. • i 
-y h4 7 4£iIoT. l/y^^ • 77-f ^ttiTJ AT. 4 
7 6 &mfb U #iEA7 4 8 0 LT«itgU-^x U 

*>b (Fu 0 -n ) <DM&mm^m.t>n%. mm^~y 

h4 7 8o-n KckoT^SftifcT*— *tttti2jA*7.4 8 
2 £&E&LT. AW /U • J-Zl^ h 4 7 4 Jfcliky7 

[0 119] n-H/Zf>7 • h 4 8 4JCJ;^T 

I EU 1 0 40x-^^SB»^fiJc^n-5o D-K/ 
7. h7 • 3.--^ h484(4IEUl 04iCCUl 06 

m<Dj : -9fcm<D f g®zm£-rz>. m&&)\z\$. ecu 

1 0 6©T-^*t'yyj. 1 3 4*^BiD!±lt7cD- 
K • x-^»4D- h'/X h7 • h4 8 4lcJ:oT 



a— F • <t—9 • /N'7.4 8 6 <&MSUTl/v7.^EJiJ4 
7 2^i|fcj££ft.5. CCU1 0 6Of-?ffl + t7->i 
h7^n5f-?l»ia-7 h<D#IBA7;4 8 0 

[0120] IEU104 OtMttHSKffi^(4 I EUt- 

li^SSt^. *»B^<D&fig*JS^JTt±. I EUiWi 

e uf- 9m&i$ i e u i o 4 <Dmt-r^<x<Dy : -9m 

ao &^U*>hm<»m&<»T-9ifcm*:1SLxLLTfto®m 
«r**.tlr>4. 1 EUfti]fflliS8S(4#^/*^7> h* • A' 
7. 1 2 4^S*LT^?:Sfa-r^i:. -^tl(rj$:i;Tl(j 

4 9 0IC=fc-3Tgffi£n-5„ *^?)i©Jfji^i£^jTtt, 
Ef3-H • 3--y h4 9 0 « I F 1 FOV^i' • 
7.^2 1 6, 2 2 4(C^$nTli-5(il73«^^-ky h 

U- • ^x>>7J (CRY CHKR) 
7h4 9 2, Mttfi7* (DEP CHKR) in 
so 7F4 9 4, VV7,9^^.-yY (REG RENA 
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ME) 4 9 6, fi}<&WtT (ISSUER) Zt~y b4 9 
8, *3j;tf31)g|$W:i^y h (RETIRE CLT) 
5 0 O^m^tlZo 

[0121] +t'J--fxy*- ZL-y H4 9 2IJE 
X^-K • a.-yb4 9 OfrZmWv-i >5 0 2 

O^r^'J— • b'y M~^§£-§-A-2k *-5W***»J- 
• tfy h<DVtm\Z&ft-2tl2>lfr%$:mftl~fZ>Z.£T-£> 

Z>. ZOMWmmt. SiJ»7-f>5 0 4$:gftLT^ 

m'tf3-—y b4 9 8^m<btl2>. 
[0 12 2] ffi@#^©8f*H*KJ;-?Xffiffl£nx^-5> 

V-J7.9 • ~77"i)\>4 7 2(DUi?X9&7f;LT^2> : TZi 

-FfcflMBtt. tt»5-f >5 0 6*«Sl,TitttCl'5> 

7.^&€3.--v h4 9 6-Nite»n-5. HCDflMStt, ft?? 

IWfiy* • h4 9 4^fcite>n-5. tt5Hffi 

E tl ifi 1/ v X ? * x - 9 <D 3fc 9t <h U X # -1 L- X 1/ >4 *>. 

•So 

[0 12 3] Ml:Er3-H • a.~y M 9 0IJ§g 

W*£*l*l7-r>5 1 0£Mtt3L.Xl*H5-fgfi : rL--y h4 
9 8^214. ft^JJff any N 4 9 8 ttT-^«K» 

7^3^ 1 0 0©#ate«WK:J:fttf. ^%n=i--y 

b4 9 81*7- 9 m&mm&®m°im-c&z>z\ii* 
«#g**»»$nfc*<fr©e2/ h • •?v7&mw7i >5 

l2£jgEfeLX. **«ff3.= y h4 9 8^SS«. tT 

[0 l 2 4] iSf>Sfr*«ll63-ny h4 7 8o- n tfttJB 
RftgXS-S^i'^^lrj^CX, #^38fri-y h4 9 8 
IJ#vXfA • ^P>yi7 • V< 9 MzW8)L<r>^V>%\ z i 
SMJStSri^TtS. Mazy h4 7 8o-n 
iRtittiKAT. 5 l 4€rM*LX, fSHHBfr^-y h49 

^uotcibOUmmn^^Wn^-y h 4 9 8ft>€>IM 
1 6 &m&LT Ui?X9?k£3.-y h4 9 6 
fcB&n. *fc«iRWC*«g3.-y h4 7 8 0 -n 



(25) 

6liUvX:5'SiR(f^£l/vX:*' • • 
$WAX5 1 8±(;2|{ilT-5o AT, 5 1 8±Ki£tti$n 

tt, Hfr' : t ] O^Srii^-r-5C<i:II<i;oX, 43,i:tfUv 
X^&i&a-y h 4 9 6 75^CO!f$^^lc:«fcoX#R8$ 
n/c UvX* d i Cfco T«i SttS. 

[0 12 5] ;K/U«»a- 7 h (BYPASS C 

tl) 5 2oii -nst^izitmm^^>5 2 4±omm 

fi*t£i§UXA-f AT. • ^ • A— • J." y f- 
io 4 7 4(DW)ft$:ffl'm?Z>. /HyUS^az^ h 5 2 0 
\tmm=L=.y b4 7 8o- n <D#iH£^- 9 U Af 

fflly-f >5 2 2£&&LX, Ux7^az7h4 9 
6^e,g|^nx^fel/v7.^#H8^KaL.X. 7— 
V>~J7.9 • 7r-f^4 7 2A^«iaZ7 h4 7 8o- n 

^mz^zfrZofr. iSi>z>m$mm3L-y N4 7 8 0 - n 

li^UJA^nST-^W/U • J.-y K4 7 41A 
XtSflgrL-y h5B5t/N*X4 8 0-^EflB#fCjioX. ffr^fg 
ffn-^-y h 4 9 8 (Cj;oX«^^nfcSfS!fT<D^^CD3fe 
ff©fc*(rffifflX#4^t*^A^*)J»fr-5<, £%t>0)i% 
20 ^^j, #^ffrL-y K4 9 8itmm=L=.y h4 7 8 
0-n <D&*^<DftfeUi;X9 • 7— ^Sr^WtC^fflpJ 
^iC-T-SChtCckoX, 3fc$fcA*X4 8 0^?>ffilfigrL-y 
M 7 8 0 - n ^5*-*£»*C£fciB«lclHW-r<5. 
[0 12 6] IEUISMIiB©3SDCDaryM:H 31 
jgf&JPn-my H 5 0 0. «»7D- MM (CF CT 
L) n-y h 5 2 8. *J;^7SiJffli (DONE CT 
L) 3-~y h 5 3 6 75*&3„ jgjSWS9an:y h 5 0 0IJ 

jijS^n-SdtdiX^^. S-fey N4"©«©«S|C7)8# 
*©£n*<Slff Sn&3ft»OMl*JiIlfB*«lWll7-Y >5 3 2 

3.- y h 5 0 0 5 1 8 tC&S^nfcfMiPy -f > 5 

3 4±tC$fjp{f^$:jMffitX, ^7,9^4 7 2 ICX 
h 7 $ nfc^Sr-^ SrJB^T^fT ^ttfcf^CD&fT 

[0127] »»W»rL - 7h5 0 0U, #ffr^£3ljg 

io y-f >3 4 4 SrSflLT I FU 1 0 2^j||-5„ ?g$CCDfft 

ffl^lit^< d£#T#5a>T, iijg©JpZL-y h 5 0 

o itmimzmm^nrz^mzm^^x-^'i xm^mm 

-f&.mmz, 1 F I FOVX^ • 2 2 4 COf 

-cxcD^^^fT^n, 3ijg$tife«^-n jiig^a. 

= y h 5 0 Ott I F I FORJfc9iMWt^S«W7-f > 
3 4 2$:iiifibX I FU 1 0 2^m-oX I F I FOa~ 
y h 2 6 4(D->7' h • >3 y^Htet^CiC 

Era-K • i^y h4 9 0 ICjiJ!)P0 4 ^Sr^ 
so ff«B*^tLT-¥-?L4. 
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[0128] U-Wi®3-~ V b 5 2 8«&&#tt 

b5 2 8(JIftWf 3 0M#t^7>m©8t'7 
h • bfr I D*Efn-H • a-y K4 9 Od^ftJ 

iift^fzTtiiwmmz* mc£?iz5c7fflffl3--v b 5 

^7©Jffll«^lc«i:-3T, mmya-Mm^--y b 5 2 8 

7h5 2 8l:<toT^h7^nS. 0kfttt%®m7D- 

ga^iJ 4 7 2|*IC0— B^t>C«kvX^^?)ffilffll5-f >5 3 0 

^n^i, $iJ^7D-$iJfflla-- M3grb^$W7a- 
$Smm^Sr$iJ«^<>3 4 8 Jifilt I FU1 021: 

i/Tjg^iS^JT-tt, d<D$iJP7P— *S*«^«2ffl 20 
(D 8 H y b • -^7 h Jl'&'cS Aj~€$3 0 - Z.<D^t> bMt, 
{£S $ nt H -5 Pl^ttCDS -5 8 <gtf>$ffl 7 D — ffMi-CQ-?- 

£7~, h*-y h(5«cD*t^tt{C<t-s)Tf#?>n^*fjS 

[0129] mmz. %TMW^.- y b 5 4 0 liflgggJ- 
- h 4 7 8o-n ©^l/— ->a XcWT-Sl^fT 

«i!ilSt-?t5fcMt)OTJ«. «ggrL--y h4 7 
8o- n « ^~?tlfr&fi>^M?T* y < I — ->a >c05t7£i§ 

TcTfiiOT^-y h 5 4 0 tt^JST-5^7©JP so 

mn^mmy-i >s 4 2±(ci§tisbT, wj/T.^efe^n. 
- h 4 9 6 . ^^ffj.- y M98, mMmmn.— 

7h5 0 OfecfctfA-f /^Wm^-V b 5 2 01:77- 

[0130] h 4 7 8 0 -n *®.m&mffimz 

■tZ>Z.tlZ&<0. I E U 1 0 4 CD$iJP©— Htt2r(6]± b 
T^-5„ fft^£iEb<lgf85bT\ ^fTCO/ii&OQT.^-va. 
ZtcHbiZte. m*<Dmi&3-—v b4 7 80-n 

tt^^^ff^--^ M98 ic&e-a-s&g^&s. m 

m^-y b 4 7 80-n tt#S£T*«IB€:3tfTT*;fc«> "o 
ft-?Z>Z.t$:te^-fZ>o «-dT, i%<frfSf?:i-y h 4 9 

3I£ffi£bT»b-&-S>(&Steft^. ^4r^fT^-->7 h4 
9 8<h«Sgn.--y h4 7 8 0 -n »4*Hl/T, mQ<DM'® 
7D-fIa-'yh4 9 6, 500, 520. 528, 

5 4 Q\znftz^zmm*&mtim'mmn<D7°uy7°b 

tot, MttrL- 9 h4 7 8o- n <£>W5£<Z) 
$W7D- • -X^V-^B >®^5tt I EU 1 0 4<D$tJ 
't3P:*^l/-->3 >K^gb&^. 5^1C, m*<F>m&.3. so 
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^7h4 7 8 0 - n CD^<&^b-r^>«^, J£3I*itSf? 
»j/hgc^«»^-^^ h^i£3I*jfgi?i!)/Mt£ALU. iBi 
ii7-'Jxli-i[««g^<y K =imm*%^-vbti 
Zm\<»®&3--v b 4 7 8o- n £ 1 ^*fc«2^± 
£jgjbt|-f 5«&T*>, *»*56fr.3.=3> h 4 9 8 

k • n--y h4 9 oiz&iTmmzntcttfc-? 7 

Mtt5»- 7 b4 7 8o- n ££M&o'tt<5i&g 
:F>7\ f*M*5S7 tJS&te. h4 7 8 0 - n © 

[0131] a) i Eu^-fm&nmm 

I EU^-^i^SSO*-ij.i7ic-5XU^> h«l/v7>^ • 
77-fJH7 2TS5. b^L, *^WlCj;tl« I EU 

^-^«8Si*iic«. m* <Dmmm\zmm<t2titz&p\y: 

ISi(?a'M.S©2 0T*5, &&^-^i&8Sl*3T 
l/v'X^ • 77-T )VA 7 2CD— ^-^©^-^iSSS 
rtTfrtJnSx— ^«ff*U"3l*— b-f%£z>\Zti-oT^ 
5>. 

[0 13 2] 1) U-v'X^ • 77-f ;KD»iffl 

06 (a) tt. ^-^iSSSU-^X^ • 7 77JU5 5 0(D 

^•77-f^5 5 0(i-«SA777 5 5 2, • 
•JT'UV&mS 5 4, ATa-tl"^ 5 5 9, iiitXttiTJ 
•feUi7^ 5 5 6 <&^^T-^-&. S^MfC^^Ts^ia^JS 
5 4-.jie>n«>x-^«^^-^A73A*X5 5 8 ' 

^11-^7 7 7 5 5 2\z&r>-zmmz$:m-2n2> 

7;U5 5 O^^n-S^-^ttT^TATJ-fel/^^ 5 5 
9 fCckoT^fift^nT, «&(DA7J/\'7 5 5 8 
L<«20CD) d^ATJA'X 5 5 8 ' ±tCjtt±i$n^. 

$ijffl)/N*x5 i 8 ±.\zmih2ntcUi?z?m&.i3£zf-i * 
-yjiumm^-nny -7? 5 5 2rt«§fix-5'© 

• Ddr— -> 3 >^S*?-r^>. -P#A*^77{C7 

Wfl/U5 1 8±icitm^n7i*jpm^«-»#;\'^7y 

5 5 2^e»W> f A^ • 77-f ;HE?IJ5 5 4 rtOifea^tC 
MJto'lt^nfcl/vXy^x-^ • AT, 5 6 0 £*18&L 

jg^tl^>Ht«, -e/t y 7 7 5 5 2 1: ^ h 7 3 nfcf- 
^J4-B/ty77K7 h7SnfcT-^*f-^ ■ A'X 
5 6 0©7NW AXgB^^^SbTttiTJX-^ - tl/^^ 

5 5 6 ^mz> z: t q , vkmoxb^oyMftm iz&m-? 

^^t^pIfigTS^>. BIP;U5 l 8MSTii^.n^$iJ 
»«^K«J:r3TW»an*-tU^^ 5 5 6 -B$7N*<v 

7 7-5 5 201/yX^A^OT-^il/y^^ ■77-1' 
;H3?'J5 5 4(Dl/> ! 7.^^f,<DT : -iS'CDi*%e*^S^ 
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T£„ ^©x-^teU-v^^ • 77-f ;UtB7J/\'3.5 6 

nfcS^te, 8*x--**A'f/t*Jffi«a'5 5 8" £ 

[0 13 3] *38MO»aHlfi«lcJ:*itf, 
SSU'vX^ - 77^^5 5 0«2t3©U-v ! 7.^iS^$:(Hl 

5 5 8 S:fflUT2O(0^:l/v ! 7,^i|ii7 : — ^<i$r— B#/\*-i/ io 
77 5 5 2 •&„ rtawtcn -m 

n-j~?T 5 5 2 «v;^yj/i7tJ-i2^JICf«toT^?)CD 

l/^7-y-(Cj:0-»$A*y 7r 5 5 2©ffi«CQ5 L'yT.^S: 
S#?LT, x-^SrAT. 5 6 0 ±trttS^T-5> ^ ir^T^ 
•5. • 77-f ;HEJ»J5 5 4 £ <fc ? ICAffiTJ 

«tt, -€-n-€-*tlCDx-^£(5|BftC/N*7, 5 6 0A»€>g(g 
f-S'tt). 5^©U:x7.:y-£iM#?LTAy; 5 6 2*iE& 20 

±.lst>?5 5 6te. A7.5 6 0, 5 6 2 Lit 1 

77^MM7 5 6 4±fc|B]B#K:ai#£ftS«k3K:* 

tO 1 3 4] -BfA*-7 7TF*3©l/> ! 7.^ • ir-y HJ§6 
(b) »C-?-CD«tS*^SnTt^„ Is^X? ■ -ty h 5 
5 2' B81©y>^-9-H (3 2k*-yh) l/y^ 
* I 0 RD, I 1RD - • • I 7RD*SI)*SnTl> 
Uf/T.^ • -fcy h 5 5 2 ' \3.4M<D&~/)\/ • "7 — K 30 
ORD, IORD+1 (I4RD). II 
RD, I1RD+1 (I5RD) • • • I 3RD, 13 
RD+1 (I7RD) CD-fe-y b £ LT«fflT-5 n £ *> oJ 

[0135] #B9i©iffai&«w;:«fcn«. i^x* • 

t><0iZ, -HA«/7 7 • U-v 5 ^^ • fe-y b 5 5 2ft©l/ 
v?;*te2<I© I F I FO^Xry- • L^X^ 2 1 6, 2 
2 4F^CD-€-tl-?-*no^©ffi^D^-v-3 >JC*0*^ 
T, UvX^ac^^-'y M 9 6 K«fcoT#l!B3n.&. 40 
*7-^ri'f t 1 0 OTHSSns^fi MM2 
-Dg.TCDU-JZPS.rzlt 1 -OCD^yjl • U— H • Uv 5 * 

-^©<£B£B6 (c) £3 JC, 8jl©ffig 

tftfrH*©?^ 1 OCDtti^U> 5 7>^£#!^-r-l>^2 (I 
2 ) ©«£tt, x-^5&5tl/^y;^ I 2RD^l«Sn 

-5. f*H*l2 CAoTijSSnfcf-i'^ttro**, so 



5 (C^oT&ffl^ttSli&te, I 2RDl/y7x 
iS'l'T. bTZtltcT-flt/IX 5 6 0&igE&LTf£i2i£ 
n, *g^CDx-^«-P#A*-y77 5 5 2tCii0jI$n 
T. I 5 RDT^Lfcl/^T.^lCT. h7$n-5. ftlC, 
^ I 5 JJ*<fr I 2 KioTifc ifr^ I 5 te. 

T££l>. L^L. WM2t\Z,£o\Z, ^I 5 te&g 
tt5A*T-i'«:-ty\ , 777 5 5 2' ©tfr<£ I 2 © 
X— * . □^•-y a >^f l #nH fn><fr I 2©3g®«HC 

[0 1 3 6] mmz. #^I 2 #>ij8£n-5<!:, UiyX 
9\ 2 RD^?>©r — ^ti. i&igfgfi»r©f*M*<Di&3H&ol 
*^*iJ»r$nT, l^vX^ • 7T-<^ia?iJ5 5 An<nv 

mn?<i>5 1 O&EHTExrJ — H 
• b4 9 OA^-^-A^nfeUv'X^^^w— ^ 

b* • r-i'A^l/yXi' • 7 r-f ^gE*iJP9©?S5fc U->>X 
^©7 KUX**JWr*. #^Io-3 ^jSiS^tl^i, 
I4RD-I7RDlCAoTU5fflH I F I F 0 
7h2 6 4©y7hi^l:y7h$nx, I0RD- 
I 3 RDIC^^tl-5. 
[0 13 7] ^ 1 2 *^y7*;l/ • "7- 

iWl Dir- -> 3 > I 2 RDi I 6 RDCffl^W, 

1 2 J> v &M2nz>t>\ sfc&itnww^ >-t;i/£ 
i^fflsns. ?fmmffim-cte. #^14-7 ©infirm 

^ I 0-3 ©^-rn*>fC«fc*^^;P • "7— b*tti7j©#l8t;55 
U:x7.$'&£:i--y h4 9 6 «t^T^ffi^nfc«^tC 
tt, «@^n«.. Cin(C«iD. -B#A*-y 77 5 5 2 ' 3> 

w^yyjv • >7— h* • i/->*7z.^©->>i?';u • yyz^Xs 
Tmm-r2>z.t&~ojmizt£z>. ^10-3 ^jije^n-s 

i. -PtA7 7? 5 5 2 ' {i->>^;U • «7— K • 

77P^X^*^S^*^IC«. f*M^**fJS-r£ I 0-3 »C 

[0 13 8] VV>7.9 • 77'()VW.nS 5 4CDiiM^ 
t£«0 7 (a) ~i7 (b) tC^Snxt^. *fgBJtf) 

T-f^E^iJS 5 4tt4 0i@©3 2 f-> hi(Sl^>?7.^*>e» 

•y h "A" €r^fiKL, ^-7> • kyX^ • -fe-y h r a 
CO. . 23) 5 6 5, iHffll/vX^ra C24. . 3 
1] 5 6 6*^^t5hy7'-t7h, *5<fctf 8 <l<DiRffl 
b777"- L^^X^ r a C2 4. . 3 1] 1p^t^^\ 
h*>7 • U^7n^ • -fe-y hiLT«*$nT^4. ffl^© 
^l/-/a >Tfi, VimUz/Z? r a (0. . 3 1] 
5 6 5. 5 6 6ttaE»x-^«8SfflO|yi?^^ • 7?-f 
)Vmm7$T4 7* "A" l/^X^ • -b-y h£«(£LT 
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[0 13 9] 0 7 (b) (C^-TJ;5lr. h?y-/-Uz/ 
7,5 r a [2 4. . 3 1) 5 6 7 SrXv" yXXTJ^x 
A? ■• l/v'X^ • fey r- "A" K&LT&Wi*, l/y7 
^ra [0. . 2 3) 5 6 5 OTfy-J 7 • 1—7 ■ fe 
y ht-i&tcT^-feX-rsctri^f&T&S. "A" U 
yX? • -fey h© fJB&*©g«j&«*B£ 

«Sn^. -fey h "A" <D^(D^m^ »J0 

CDllfftCioTB? (a) IC*i-^(CBJ^^«fcoTM 

[0 14 0] 7-*7^7^ 1 0 oiz&iTmmzntz 

?IJ5 7 2&mm-?Z>o W79 • 7 7-i ;HH5U5 7 2 
te, &4#6 4fy MI©3 2fi©l/yX5T f 

[0. . 3 1) A^Sffi^nTUS. »»/Jn*j«U>'7. 
3"7r-fJl/5 7 2tti»l/yX^rb (0. . 3 1) 
<D "B" -fey hibTHa«JtC#Si-r*^t ! bnI«|-t?* 
5. T— ^t^^-V 1 0 OTte, "B" -fey h©U 

V7,9tenm>h&g,\<>i>72 r f (0. . 3 1) 

[0141] J83©5*— *«K«:*'r , fe©£UT, -7*- 
n^ff^U^X;* • -fey h 5 7 4**0 9 tC^-f 18: 

^^nrii-So ::n«, ;umj¥©§&spj!£*£x 

f -5d© "C" V~J79 • fey h 5 7 4«3 2®© 1 h* 
7 h • l/y^^ r c CO.. 3 1) A^M$nT^ 
-3. ^— ;P • U-^X^ • fey h 5 7 4(D*^U— ->a > 
«, -7~-)VmM<DM*:-7-)\, • Vi?7* • -fey h 5 7 
4 ©tt*(D^S^l/ i'V^** - t^T^S^Tn 

•^(Dflfi^^l^-^Wffl^i'ro^^^St-l t*y h • 
Xy^SrX H7t5y>^ • ^Pfey-y-tfifly-- h* • 
U v» X ^ £ "f -5 <D £ *f m&JX' $> 2> . 
[0 14 2] Sft/hJfcjiKU^^^ • fey b 5 7 2 £7~ 
)V • W75> • -fey h 5 7 4 tt5K##, 0 6 (b) tc^ 
5 5 2 tPICT-^-T-^^^CD-^ 
/\*yX7(C<fcoT«£SC7><£:£>*l-5. -St 
Ay Xt • ^S>*3'©«a«1M**£*U3?**' • 7r-f 
;UE^J5 7 2, S 7 4<Di&tmC\Zf3.Z>£.o\Z'fem.-Zn 

x^z>ziz-c&z>. ffiS?*«Tii. «ta-tn-en6 4 

t'y 1 fcfy HcftoT^-S., 

[0 14 3] #&0£iO0ftacl^X*a<, PvX^ffi 
51J4 7 2lC>7i<<t:t)iSiS«)^#liUT^-5„ El 7 

(c) K^T £51::, UvX^Bfi?"J4 7 2{C#lSW(C?? 



(28) 

♦ flE-r-SU-^X^^TJ-^^ • 7*9 vi? ' (ke 
rnel stack pointer) 568, 7"0 
-fey-trttgjl/S'X* (PSR) 5 6 9, IB;/P-fc y Irtt 
^UvX* (PPSR) 5 7 0*3j;iy:8<H<D-fl$7'n-fe 
ylWffil^XiS'cDic^J ( t P S R [0. . 7)) 5 7 
lfripft-^T^-S. S0»#Sl/y^^li7-+fi'f 
^ 1 0 0©&ffil;:#fftLTV>3. l#j*7 KUX^itff 
-^•/U3 5 4IJf-^SI*:iT, ftftiloi?7?& 
£tf "A" £ "B" • iry MWTteaS'T**:* 

io <Dt)©T&3. ^fcUv'X^i&ftifofrte "A" £fcte 
"B" 1/vX* • -fey h*^l/^X^£)HRU 621© 
73ft£)H#?L. #ai/^X^©T HUX I 

[0 14 4] tl—Z-)V • 79vZ • JJW>* • Ui?X^ 
t^D-feyD-^SgUv^X^^, ffi«#»U>?X^i:«S 

z.£\z£-o-r7t>±.7^m-c&z>. -^7"Ot77ti 

Vi>75>\$W.mz7tr J k7-$ Z>Z\£.\i.~C 1 £t£\,\. *r<D{$ 
20 Z\(n\yiy79^n\t.-7'u-\Lv^W^W79<D 

5 tCt"-5^^^7J— X'A (inheritance m 
echan i sm) ^m^t Ztztblzmm «!)ffi 
feSM«7 f P-fey-y-tt^l/^X^©fllT&^. ^>*0, 

-B#yp-fey+)-^^l-vX^*^W73ffi](ce*$n, «B 

t f f $ n -5 0 t z> it m t z & z> - p$ ?* p -t 

y U-«ffi V iST, 5 1*1 <Dffi £ 7 £ fe X T # ^> <t 5 \Zt Z> . 
#*3ft*tt#U. ^JET^?.^^P-H • t'y h«, 

U 3? X 9 * « ^ P - h' {C «fc o T $ij *5 $ t\ U I ^ £ 

l/y*7,^fti¥Mif 17* • a - 7 h 4 9 4 t+t 
U-tt#H«^xy*4 9 2trJ;oT#lJ»r$nfc*^ 

[0 14 5] X p P-fey-y-^l^v J X^©^^P-H • f 

y h fc'lt t55-B# y d -fe y tr^te P v X ^ IC A -3 T ^ fit 
JOgffl^tl, ±{4©-r'<T<D-P#y'P-fey-tr^SIW> ? X 

©#^«^«-r^ P s R^S^tCct-^Tig^Jic:^^ 
tlfey'P-feyir^^Uv'X^MA^^fT^ns. 

ji®$n7tt#«, M^-r^-p$-7'p-feyD-^u> j x 

^fflfctj-^P S R l/y*7x^ 5 6 9 IC^jtSnS. ^©ftfi 
©4f^l/vXiS'«a I I CKWS4iT^5. 
[0 14 6] 

U I 
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Vi/7,$ R/W 

PC R 

IF_PC R/W 

PFnPC R 

uPC R/W 

xPC R/W 

TBR W 

FTB W 

PBR W 

PSR R/W 

PPSR R/W 



(29) 

56 

fr^0Z/uifyA^^ hU-ACD*<D7 KUX 

I FUyDi/7A • *)<y>? : 

I F_PCttjE*A*0*fr7 KUXSMIT 

y>J7x7f • yDy^A-A^y^ : MBUF 
, TBUF43ctl/EBUF PFnPCttm' 

v-r^n • yai/^A • %V>9 : ^Dy-yt 

«Dii*/«*^ay?A • ^«>>^ : «0&<^ 
S&ttfcltt (^fcti^*) CDU*-> • 7FUX 

^^P#C7) I F_P C7F 

h 5 v -f • ^-X • 7 H l/X : h y y ymWfr- 

• "7—7)10)^—7, • 7 K l/Xo &X> h U 1 
9-F*T**. UOii^Dyy^ • n-y h 3 

^mii-^y • x~ :/;ke>^— x • i^x^ e & 

7-y;i/'X>hU«3 27-Kt$»3, h^>y 

£o fiJO^P^y i7 - y h 3 6 3^b4A 
h5y^#fft3 2{&Lfcfc<Dte, £07 

• )V-^y^H x^y3 L ~tz>£€&mznz>'< 

{7 h)V • "T* yj^^ X • 7 K l/Xo §X> h 

T4x.^n^yp 5/— v £(D 7 KUXrt* 

-Ja-kyVftmUitXi? : ya-feyU-tfifc?- K 
— > ^" — A — ^7 D — % ifD, ft, ^D-feylf • 

m^a-tyVftmUi;*? : *Hra*IEL<^7T 
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57 



58 



CSR 



PCSR 



R/W 



R/W 



[0 14 7] 2) mtlL?-ZKm<»WM 

*&w<DtimnMmiz'&-oTmm-2nz ieuio4© 
±, sigcx-^issss 8 o £m*nz&&.<Dmwm& 

fig t TSJfifi L7c: t *3 D T&<5. 

[0 14 8] t—*&UL5 8 0©Aa5*-*tt. 
bta-yh5 8 2. 5 8 4 i3«fctfSS:n- h*/X h7 

• ZL-y h5 8 6i»5^en5. BIS BP fit ( i n t e g 
e r i mme d i a t e) x— ^ffifi, H«!Jtt^^««) 
JA^ (embedded) ^— * • 7-f-;H-'tbT4 
^.P.n. 5 8 8S*Tt^7> h* • azy h 4 7 0 
i^fl^ns. {£S^fcrtt:x-.;/ h 5 8 2ttgfgc^-^ 

m&mffii^ ^©«si*»(tiA;u 5 9 o &mm utv 
;^i'^'*5 9 i/^ -9-5 9 2 

[0 14 9] fftfrX h U— A^btfSn-SBPffi ( i mm 
e d i a t e) > b* t>, t"— ^ • AX 5 9 41A 

T^7>K • az7 b4 7 OA^*f.n5. ^n^(D 



[0 15 0] B&P-F/X 1-7 • OL-y h 5 8 6 te^ 
SCx— ^ • /U5 9 8$;ItTCCU 1 0 6tjP!MT 
IEU10 4A.O-f>A'^>K-f-^ 
«B$cp-K/X h7'a- 7 K8 6 jS^A?}^-^ 

• ;U6 0O&SfiLTA*77f6 0 2'NgMStl 

•a. 9 2 177?6 o 2^e>©m*x 

X6 04, 6 0 6_hlCitUi£tt-5. *iazy MUrtA* 

X482' *^<o^-^fcv;^yui7it6 o 8\zmz 
ns. dcDv;^^ui7-y-6 o 8tt7-+^^^^ l o 
o <Dpmmm&\T\z* "f-^^mmizmti-r^^u^ 

D- • /U6 1 0^2i£2O(DaS§£<!ATtA5„ $ 6 
v;i,3^i^+)-6 0 SSril-S^-^iKitH:, ^X7 
y* p v V<D%*V[ V)VlMz-%TT-$% Z. ttfT'Z 
*7-*7-ir7* 1 0 OTH^^n^ASC^©^ 
1 ■OOfc&l'VT.fZmm-fZ'D-Z, I^C4^ST 

-^4-1^777 6 1 2-\2l-5C:i^T#-&. 

[0151] -Hny7r6 1 2^6©x— ^fi— S#l/ 
-^X^iiJTJAXe 1 eSlSLtakyX^ • 7 7 < 
;Wg2^iJ 6 1 4-s, ft5^lift#-HA-/77 • 



ttS8Jt« C/*-;U) : ->>^U • 7- H 

• AX 6 1 8^^SUTm^v;^7'U^-y-6 2 O^vg 
JIttfT**. BI?Cl^vX^BB?ijm73/N'X6 2 2 

t5Ct*5T?5. -^A , 7776 12iSSU-77>i' 

• yT-f)m&\6 i 4ir^$nfcm73A*7.tt, ^-n-?-' 
n 5 m<D v -/7 * m* KiiSTj-r & n t & oimz-t 

^>o ^£0, ^th5f@^7?CDV— 7. • U> ? 7.^Sr#fig-r 
^)2t?<D^^|ilP#^ai-rci^-C#^. -Wy7 7 
6 12, • yy-i)VWM& 1 4 £ <ktf VJl^y 

2 0^7^ hA*7>H • W7,$> ■ x— 
Ht£¥->X7A • 2Uy>7 • iM i7)VZlii fcff 5 C <b ft 

20 ffc/h»^#^*S-^P^^ • 9 )l<Df£\\,Z\&-? Z.ttf 

[0 15 2] v;i^7V^-tf-6 2 0tt7-7 hA£>K • 
Pi^X^ • x-^ffi^U-^X^ • 7T-i)imm6 1 4^ 
f.$5HH-^t777 6 1 2*>><=>iB&t;;g#?T£i4£ 

s-r*. rnciip, i^wuzmwz^nzntzfii^iz 

&ft?Z>mfrt\-mftfi)^Z 1 EUl 0 4(Cj;oT||ff$ 

fyr-mft? %>z.t \z&-oT i Eum&^-fm&vmiy 

XcMDi&^ttOM^A^jBcs^:. *9£W\z<i:t\li 
-9$rty7 7 6 1 2{'i?ffi-r-57 r -^M^ffi*JC^'J7 
n^i^TtS. Lfc*!oT, l/y7>^ • 77-f )HS 

m6 1 4«. WDa^^fcttttown^fr^^tsei 

mrlC^TL-. mmt<ntzifr*i(D^ft\Z&-oT<Dfrm£>tl 

[0 15 3] v;l-^yi/i7^6 2 0©S*^fA • If 
40 < • ^-^l/--> 3 >B#lrS^$nfcU> 5 7.^ • 

^ffl«ftil5 5-pST^v;^7 P l/^-y-ai^A*X6 2 4* 
LTSS!CA*-f A-y; • P.~>y h 6 2 G'Nii^n-S. ' 
tf)A*-f AX • a." h 6 2 6«S*Mldx';i/^ : -7 , U^1t 

fimmomp\frt>wo. j t<Dxti(D^-rnMzmnrz7 : 

X • zl-^ h 6 2 6 0OA7Jte, 7;l/f7"l/7t5 9 2* 

e.m*/N*x 6 0 4 &mm?z>tmi>i?x? • r k uxjg 

jex-*ttSfcttBP*<D»Rtt, A*X6 2 4±»Ciiffi$ 
tl^)«ii5 5^iT<DU'i/X^ • x-^ft, lltn-H/ 
so Xh7-a- 7 h 5 8 6.^ey^S|gCA*X6 OO^i 



«§82000-339160 (P2000-339160A) 



(31) 

59 

S-T^n-H • *^>K • =r-9. ^-©tti^AX 5 9 
6£i&E&LT<ie£fr-£^>;/ H5 8 4 ^•MffcBMI:* 
^5>Hffl, ^K^^-;/ hlii7jAX4 8 2*^© 
A'-f^U • X-^MSSA^^-^T^-S. CCA-fAXig 
fttf-^ • AX 4 8 2 tei/X^A • &Xlyt? • -y--f & 

)vz tiz 4 m<n \y^^.^m^mmzf^mt^> z\ trf-c% 

[0154] =f— ^teA-f AX • a- >y H 6 2 6 #"=,7? 
■fc/hRjSx-* • AXK#ig!;**i;fc8$:A-f ax • Ax 
6 2 8±tcm^$nT, SSSS-^^TCOU-i/X^ • =f— io 
^««:Bll^k:<E3ir*«*St)-0 2 0fl!>^5>K • 5 s 
• ;Ui, Sl&n— K/X h7 • h 5 8 6^\ 

x-^SaSS&ftfcttfliSft** h7 • x— * • /U6 

3 2^m*>tlZ>. 

[0155] mm?-— y h#BEAX 4 8 0 \t)l-5> • n. 
-y h 6 3 4©:*^U-:>3 >£i§LTllSl$nT^ 
*. ;t-^ • a- 7 h 6 3 4lif fflA^A^Sil 

««6i-y h^i!i3e:<t£l^tcT3il£^J©V/l^XV 

- y h 6 3 4 B7t-f AX • J-" -71- 6 2 6 £ AX 6 3 
0£«lEi3LTii£ttT#fc SfBODl/v^^ • -x— ^M. 
7KI/X 5 2 £>&E&LTjt<inT#;fcgi I F_ 

PC7H1/Xtt. PCftMi:x:zy h 3 6 2 ICj^T^JBr 

7-f>3 7 8 ' ±izmtii£tltzfflW7Ci— ■ 
±y hffi££-frt£. ^ • rt- y h 6 3 4(4. &W) 

'^fk&y"—? m&wzm? znfz;^ ax • 

[0 15 6] Jl'-5'-az7h6 3 4l;J:oTtff$n 30 
itl'v'X* -x-^tttt. <89%Ui>7.$> • 7KUX*5J; 

• AX 3 5 4±^I$nT. atg^L--yh6 

4 0, 6 4 2, 6 4 4^i££*l-5 I> ^{fctotCte, )V—9 
• h 6 3 4««ii5 3-r)$T-OU> ! X^ • ;t^y> 
KffiSr/k-^ffi^Axe 4 6, 6 4 8, 6 5 0£iilE&L 
Tiiga-7h6 4 0, 6 4 2, 6 4 4 CD#^^M-5« 
IB*fM.-0>*. #7-*t^^ 1 0 0O-JRW7- 

a->7h6 4 0, 6 4 2, 6 4 41'^LTtiSf Z\tifia\ 

[0157] A L U 0 - 7f644, ALUll 

figa-y h 6 4 2RtX->7^«i63.r:y h 6 4 Ote^tl 

^*n©ffi^ix->*7.^ • f-^^mmn.-y h • /U4 8 

2' ±KjMffi-f£o ALU0iy7^Maz 7 h6 4 
4,6 4 O^&Sfcm^^-^feSft/hJS^-^IStt 

tc««*nfc*ffl8«c«i6JL- y h • ax 6 5 o±\zm 



£0 

• ax 6 5 2 f?W'>&,6x - * jgfefr mm^.- y 

Fffl^;U4 8 2' ^IStt^nT^S. 
[0 15 8] ALUOHia-? h644«IFU10 
2©yij7i7«iI»o-hVX h7 • a- -7 h 

5 8 6 ©^-^^(DS^Sr-y-^- h T -5)5: feK (Si® 7 

h 6 4 4 \z£it mm-zntz&my kpx<i« i 

FU 1 0 2<r>9—fy H-7K1/X- AX 3 4 6 iCC 

u i o 6 ©p*(c^$nfcm73/\*x 6 5 4 ±tcsim$ 

n, ^'frzi-y h©#|g7 KU-X (EX PADDR) 
75*#£n-2>. 5>7f 6 5 6te, ALUO^tgJ.--^ h 6 
4 4fC<fcoT£fifc$nfc7 FI/X©fi«Htg&#£X b7 
-t%lttt)<D>b<D-C$>2>. 7 KUX©d©igS,-ft^«llS 

^jax 6 5 8±ic2im$nT, vmui os'vien 
^ric. @i i \$nm^$i&^—?m&$:7Ki,tzh<n-z$> 

AX 5 8 8, HHS*^^>K • AX 5 9 4*5J:t^#aU 
i>7»5> -7 H UX • 5^— ^ • /N*X 3 5 4 £-£tJlS&©V 
-XA»6SfllSn*. ^BC^-^WSi^Wy-XlS^gB 
T-^AX 5 9 8 S:iLTCCUl 0 6 (CttMSn^j? 
»/HSj6d- • ^L-y h 6 2 2T*-5>. 

[0 15 9] EPfiiSSc^-^7> Ktt, ftg^-^tb^^ 
— * • /N'X 6 6 8 5»ftLT?Jl'fyi/i't6 6 6 tSS 
-rHnicM&^-^ • 7^-/UF£;&lH*-r-58!l€?£-r-5 
^M^fe-tS-rL--^ h6 6 4lc<fcoT§m£n-5„ 
yU-^-y-6 6 §VH&'fc\/i/7,9 • • • A 

X3 5 4fcSIT5„ fiPffi^^Fteff^ODftM^fc 

-B-a- y h 6 7 O'sit^.n, ^ff-fr^nT^tb^Ax 

6 7 2±lc2ltil$nSo »»^ftjfta-H/X b7 • =l 
^7h 6 6 2*>?,0-f>/'!9>H-T-^ (inbou 
n d data) II D— K • "f— 9 • /"?X 6 7 6/^£ 
^•V^6 7 4{Cj;r3T§<f V^yUi7+f6 6 
6, 7'7?6 7 4&&Zfmf&3.-y b • ^—^ • 

y • /U4 8 2" frt><D : T—-5>\$'?)V ; f-~7\/i>-yr6 7 8 
©A73*^S«$nS. v;U^7"U^-y-6 7 8teS#?«>T 

• zuytxD^-i t>)vz:t\z, v/u^yi^^-y- 

8 2 5rgftLT-ll#;\ , 7 7 7 6 8 0 I'S^iX 
^tlSiiSrnJtglC-r^. -«lA'777 6 8 01ffl6 

(b) \z7jkT-mAyyr 5 5 2 ' ta&sffjicira U l^i 7 

X^ • -try h?rfiiATVi-5o -ltA777 6 8 0liS?, 
IdftKSjU^T'Wl/vX^ • x-^ffi$r— B#/\*y 7r 6 
8 0*^|!oT, 7*—^ • /N*X6 8 6£igESbT?¥ 

lli/h»Ai/^'7r'f;HJl6 8 4i. 

• AX 6 9 0ZM&LTtiit)-?)\s^7'Uy--V-6 8 8^ii 
5ut*tTt5. v;U^yUi71j-6 8 8 «, x — ^ • A 
X 6 9 2 SrSlE&LT. r?Wj/MS^7 r*i 6 8 4 
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s„ v^^u^-tj-e 8 8itmm5m^r<Du^x9 • 

x-*ffi£SiRL-T, 9—9 • /U6 9 6£*lEl3L-TA 

AX • izzy h 6 9 4^RP*l;:IE2!-rs«#*-r*. 
A'-f/U • n-y N6 9 4I1 <t—9 • AX 6 7 2, "7 
;^l/?U-6 6 6*^(5tli*f-^ • /U6 9 8. D 

- H • x-^ • AX 6 7 6 *3j;tX«a*6^L— -7 h • 5 s -* 

• U*-> • AX4 8 2" <DAWAXiSfia$#£i&&b 
T, firg^^-B-^-^^ h 6 7 0 e»nfcfiPtt*^ 
^> /H/U • a- h 6 9 4fJ«i^ 

IT, A'-T/U • a - y h • HJTJAX 7 0 0, j?»)/M& 
£o-K/Xh7 • jL->yh6 6 2KJg^£*l£X h7 

• x— 9 -A7 7 0 2, *3<ttXSISCx— ^iilSS 5 8 0 <D 

-a-7h 6 3 4 l:MSntS»'hS,«A , -fA 

x • /U6 3 6±(cm^-rsct5{c«&<„ 

[01 60] ftW>'\>&&)V—* ■ 0--y F7 0 4H A 
-TAX • =L-y bffi73A*X7 0 0 tSS&x-^igSgAW 
AX • AX 6 2 8 i^-n-ifncD^OL- y H712, 7 
14. 7 1 6\Z&ffi.2nfzmm=L-y hA7JA*X 7 0 
6, 7 0 8, 7 1 0 iCDF^TlSl^lCx— **gS&£g#?T 20 

[0161] 7 — *5^x> 1 0 OW^iimg^JtCj;^ 
AWU7 0 6, 7 0 8, 7 1 0O^ttlR31iT 

©i/yxj' • ^-^7> h • "T-prnzmmz.—y h 7 1 
2, 714, 7 1 6<D&*^mizifcm-Tz>z£tf-<nm 

T'$>Z>o Z\n>E>(Dmi&=L—y h 7 1 2, 7 14, 716 
cotli^A*x«affin.-^ h • 5 s —* • 'J 9~> • /U4 
8 2" \Zf&<&2n, 9-9&l'z?X9 • 
;U^X"U^-y-6 7 8A.Mt «t-5(C^oTU^)o 

y htfiTJAX 6 5 0 *«|ffirL-.^ h • x 30 

— 9 • U • AX 4 8 2" KM^T^fc^lCtStt-S 
utt)^IlT**5. *^BJ©7-^5-^^^ 1 0 OiC<t 

n«. vjuxT'i/^-y-^tg^.- h 7 1 2 t»»/h»^i 
alu 7 1 4<Dm&3--v bmijweftm&fkjSLT- 

9&&mm3.-v h • AX 6 5 2^fiUTlSSf-^ 
igg§5 0 0©«iar7 h • 9-9 • U 9—> • ;U4 

8 2' tttasr^Jit^BiftT**. 

[0 16 2] 4) Z/-)V ■ Vi/7,9 • T-9M&<Dt$M 

-7-)imw.7 : -9itm7 2 o«@i 2\z7*2nT^z>. 
z <DT-9m& 720 2 mmon&^vmft* « 

y N£i?i&/h»;£U> ? X* • -fey h*»6SlRSnfc, * 
■SWiBPtta-t 5 > b* t L-T^-A e>nfc 2 rxD*^ > 
F#, ALUida^y h<5 1 ^TSfttSll'M^f 

tt, ALU«f6a-y h6 4 2, 6 4 4, 7 1 4, 7 1 

6©^-rn*Mcj;^^»CctoTfT^n, tom^n 

~y h 7 2 2-Niien-5. i©aZ7h 7 2 2ll frJifl) 50 



fa^^fi^Ufc^$rE-xrJ-H • az 7 h4 9 0A^ 
S»tft«tALU*fl63.r:y h6 4 2, 6 4 4, 7 1 
4,7 1 6©ffi7j£«#?U nms&tf-ifu • fry h£ 
»£U •7-)V\£$H&$km*m\&tZ>o Ui^U7 2 3 
$:aUTJtfe^O>^*^A^-7;U5 1 7'I/^1t7 2 6i 
A-f AX • ■> h 7 4 2 ^[B](»$tc6i£-r 3 C1£:#T£ 
*. »**J;^»«|/h»jft5*-*ili(6tRi:«t-5JC. A 
•f/Uar 7 h 7 4 2 teM^JC-^l^yu-^-y-ffiJiJ.hL 
T^S^n, A-f AX • a.-<v h 7 4 2 CDA2>raTig& 

5. AW AX • h 7 4 2<Dmv>\lJ\2.7-)\'WiW 

*£%:iJ9-> • 9—9 • AX 7 2 4 t9~9 • ;U7 4 
4±(D2-OCDy— ;W • ^"^5> h'/^'b&oT^-S. A'-f 
AX • a-y h 7 4 2ti«iB5 2-S>*TO!sIB#{C||ff4 , «) 

• AX 7 4 8 UTy-;PS5S«S^a- 7h746 

^eit-r-Sdi^T^-S. A'-fAX • n-.y h 7 

4 6te«iS2<@£T<D->>£OU • h'-y h • • ^ 

7>H-h'«yh (CFO. CFl) ^$iJtaixa-i^*©J 

i7<>7 5 0, 7 5 2*m&i,TmmzmmT%z:t 
[oi6 3] x*-;i/*»x-^^ss©«oa5»«, Jt« 

*SSAX 7 2 3 i7-;^«AX 7 2 4 ±Kj§ffi2n;t 
it!5i5j;^7*-;W*#*Smfii^, -?-(DA7J<i:LT§ffr 
SA7JV;W5 i y^i7-y-7 2 6 <&-g-AyTVi-5„ C®;U7 

2 4«*«2<@*T©X*-;HSmt'-v h*|5lBt(CV;Ux 

2<@*TWJtt{E*£*b'-7 h^/^X 7 2 3 $SftLT7^ 
9zfU9D-7 2 6^fc&-?Z>Z\£WZ'£Z>. ^)V9Z/U 
9*1 2 6iZ-?fr9y'U9V(DAtimzmtltz&M<D2 

^777 7 2 S'Mgifrsctan?^. -HA777 
728H 2 •?a>mmtt&ifimft* li^iwi 0 6 

(b) \Z7jiLtz-mrtyy7 7 5 2 ' t^SWtCRCT 
*^>. ^lCDffla,«tt, -«|A'777 7 2 8rt©Sky 
Xi? ■ X>h'J*?-»^ • t*-y hd^^t-SCltTab 
■5. m2 04§a,'S«8j@<D«gti^xn^ h©#-<?lC 
-OCD^-^X^Tctt^iStT^tlT^-S^tT*^. 

y h\Z£-)Tfem2n2>tzlbT'frZ). 
[0 16 4] -^A'7 77 7 2 8 ttgffi 4 fg^TOUJTl 

©V— X • Uv'X^^CDT^-tX^i^^t-r-g) 2<iCD^ 

l/yX^iB->XrA • ^ D <y ? <D&¥+M' ^^ZT 
ilC^"^7> H • AX 7 3 6±ICiimL, V^yu^ 

•y-7 3 8^ab«>Vi«y— ;i/ • ^-^yy k • x— ^a*x 7 

3 4 ^iftLT7'-;i' • l^X:? ■ 7 r -f ;PS2?>J 7 3 2 
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I3?"J7 3 2te. m9\Z^mmzm-r^ViZ, 1{@©3 2 

77 7 2 Qlfi^fDy"— ^T^IEU ->7.^A • 

7 3 2jJ>£>S?^-pTfcb#A*X 7 4 0 JilCMtU"^"?> d t 
?^l/^t7 3 8li;U7 3 6, 7 4 0 

.*O^T^^^>h*Hi*A*X7 4 4±K8|flLT/H 
/U • n.- y h 7 4 2^ejrf-2>. io 
[0 16 5] ^-;i/iSm«tlaL-.v h 7 4 6«2{1(DV 

*i i i 



<y>^t I EU 1 0 4s\j£C>tl2>&:M<DBjim*U> 

"<7>h*©tt*©2t>-r**. &I I I £SU Vte. * 
5g0JCD7-*7^3^ 1 0 O<D#jgiyg0iJK::i3tt.&i&JI 

^+ i o o<DHmnmm\z&wz>w.8i7'-)vm.w-Z7*-? 

[0 16 6] 
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«*♦ 
0 

b s 1 &b s 2 
bs l&-bs2 
b s 1 

-bs l&bs2 
b s 2 

b s 1 " b s 2 
b s 1 b s 2 
- b s 1 &- b s 2 
-bs 1" bs2 

- b s 2 

b s 1 - b s 2 

- b s 1 

- b s 1 b s 2 
-bsl -bs 2 
1 



* b s =■/— )V • V— X • V~J7,5>. 
[0167] B) P — h*/X bTfflfflZL- y h 
013 ten— h*/X hT • h 7 6 0CD#J£^L;fc 

fe(DT*?>. r-^jgK5 8 0« 6 6 0 tCgiKK^tl 
T^-Srt*, □-K/^h7-aZ7h5 8 6, 6 6 2H 
-t)©«fflP-K/XN7 • h 7 6 OtlT^S 

tscwsu^. -en-e*nco-r-^«gS5 so, 66 

0*6O-f>^7i-X(i7 h* t^X • A*X 7 6 2&£tf 
P-HtXh7-f-^-AX 7 6 4 (6 0 0, 6 7 
6) , 7 6 6 (6 3 2, 7 0 2) £j?ajLTV>-5. 
[0 16 8] D-K/7,h7-a-7h 7 6 0t:<toT so 

&m-&n&7 k i/xis, i fu i o 2*sj:^i eu i o 

ftlTF^TfeS. I FU 1 0 2I3.&B7 KWXTi 
f£L, CCU 1 0 6 tVMU 1 0 8ffl<Dfflmzfo1?LT 
%0&7 h*L--X££fi£-f -SOlCttU IEU10 4t«D 
-h'/X hT • h 7 6 0 ^«17 H UX • H 

ijfnT«ffsn5fc»c. 4&ST h*i^x • x- 

^£X hT • ->3 *«fc-5fc 

^5#ft1-5«^, *cfc«CCU10 6i!i^P-H/ 40 
X hT • rL~-y h 7 6 O^CDmftftCD'r—? • l J* — > 

-^#:£:tt£«o£:<6{;:P-K/X hT -az7h7 6 
OteX bTlMtifil EU 1 0 4{3ctoT3IS$n?>* 
T, X hTf*M^£#£x-^£A*y XrKB^T* 
<. ^<Di£*, D-K/Xh7-az7h7 6 0l;J;o 
TA^rKB^ftifcX hT • x-^teP- h*/X hT 
• rL--v h 7 6 0lC-o;W#ft-f £££#T££. 31 
fT3nfc**iBjBSftTHfcV»X hT^^tlHlC^ST h* 
U7.£#Ba-f 3D- h'ffr^te. X hT^^fg^iriiS so 



$n*iT*ff^ilM$n«>. -€-<D«$,6T, XhT--r 
-*£D — h'/X hT • 3.- y h 7 6 0*^CCU 1 0 
6^eiiL., CCUt- 9 • a— H • ->3 >C0 

^ff ICfcoTlPHSKn — h* • A7ft5;i* 5 Tf?.. 
[0169] P^WICte, fc>ST h* U^iWVMU 1 
0 8*bD-H/X F7-7K1/7-/U7 6 2±(CiS 

msn-5o d- h* • t h u-xte-aswtctep- h • t f 

V7, - Vi>7.5> 7 6 8o-3 t-X hT^ttS. X hT • T 
Kb-XteX hT • T h'PX • 1/^X^7 7 O3-0 \Zv y 
x£*l£. P- h*/X HTIWWn.— y h 7 7 4 tefSHrfl 

L, P— h* • T h'kXtX hT • T Kb-XSrUv'X* 7 
6 83-0 , 7 7 O3-0 \Z?yf?Z>Z.t$:fflm-?Z>. P 
-h'/X N7SJ«aZ7 h 7 7 4«, o-h-Th'U-X 
&5yx-r*fc*©*J*fi#*llHl»5'f>7 7 8±(ri* 
ttSU X hT • T h*UX£7-;/x-f3£#©fi!iJi»{i^£ 
M»7-f>7 8 0±lCi£ffiT&. XhT-x-^«Xh 
T • T— ^ • Uv'X^ • -ty h 7 8 23-0 ©llSWfc** 
JST-SXP-v htCX hT • T hUX^^y^-r-SWtlWl 
HNC^yxSn*. 4 x 4 x 3 2 k'-y htlTh'UXltfe 
aZ7h 7 7 2Cil P-h'&cfctfX hT • 7H1/X • 
1/^X^ 7 6 83-0, 7 7 O3-0 KA^TUST h* UX 

t>)m<D%±-?VV y i/X • T h*UXjtt!iE(D||fT 
«, ifPJ'f >7 7 6<£^bTP-h*/X hT^O.- 
-y h 7 7 4<CJ:-pTSfJ^I$n^>. XhT-Th'U-XIC- 

Sf-r-sp-h • 7KU7®??aiiiDy->3>ii 

mmy-i>7 7 6 JSftLTD- H/X b7MW3--y 
h 7 7 4^iM^n-5. 

[0 17 0] P-h* • T h'UX^VMU 1 0 8A^-^A 
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£*L &m*<DX F7d*fcl^l§£«, P — F •. 7 h'l/X 
tt, CCUD-K • J^U— ->3>0BM6£HWM;:, A* 
7 7 6 2fr*>mm\Z7 bUX • ir 1/^3^ 7 8 6^AWA 

P— H • 7 H l^ttttffl pjfcfcn- F • 7 H 
• ?yf7 6 8o-3 I:77f$n5. F7 • 

5 0 0^&§<IT5t. P- K/7. hT©JWrL-> y h 7 
7 4«CCU7-^GiIi§fW>ll#iU «»5-f>7 8 
4iil/TCCU 1 0 6^©7^tXO#»*ff 5. C 
CU10 6*«l'f-r (ready) SM^rT-St, P — 
H/7h7«Ha-y F 7 7 4HCCUM7 FL-X£ 
CCUPADDR7K1/X-A77 8 8 ±tCi£tB~£"-5 <fc 
OlZ-tUt'? 7 8 6\zm7fi-?2>. e©7K^»7KI/ 
X '/U7 9 0£&fiLT*ffcrr-57. F7 • US?X^7 

7 03-0 Aliens, ttj^-r-sx ft • ■ vv- 

7,2 7 8 23-0 A^Cf-i'HCCUf-^ • A'T. 7 9 

[0 17 1] K*^A*JSffl-y h 4 9 8jJ>5 
UJ^nsi. p- F/X F7$dWP.ny F 7 7 4«p- 
K-7Hl/X-77f7 6 83-0 O— P*«B*anfcD 

-f • 7 Fux&yy^-tzz.t&m'B]?*,, a*?an 

fc»S©5yf 7 6 80-3 ttH«*<fH:y M*3©n-F 

4 9 8««@*©pJffitt©J&-5 2^-fey F 
<D<£<DU— K*^S:*l/T^5 5 k'y F • ^ F-H^P 

- H/7 h 7Sli?i- y h 7 7 4 ^It. 3>AU— * 
7 7 2^-tt57K7 • 7KI/X^LT^l>«& 

P-F • 7 KUX«7 Fl/X • AT. 7 9 4£J£6t3L 
Ttl/^^7 8 6^I6n, CCU P ADDR7 F V 
7, • AX 7 8 8±Kffi7j£*l-5. 7 FI/XCDjfttte. P 

- F/X F 7Mffl3.~ yF774£:CCU106 fU]T-^ 

d <t 0 ti-s c c um&t v=f^ sijffltft-^tcfieoTfTt) 

n$. HfTlDffl (ExIDft) feD-H/Xh7IW» 
rL--y h 7 7 4l:±-?T¥f$nTCCUl 0 6 IC*fL 

xm^n. ccui 0 6^Ex iDi^og*f-^ 
*-to»i-egai'r<&t*D-HE**iii»j-r*. z\<d 

I DMte4 k'y F • s<>7 FJl'A^fcO, ln-HI*5: 

mtfe^n^-'nop- f • 7 kut. • yy^7 6 80-3 

FTJt«LTV>-3. 5#B©fcfy FteP-F 

3. ICIDttH UfcA*-3T*^S!fT3.— y F4 9 8 
fr£>a-]*&X£-mzM*>nZ>tiy b • b)ltm 

[0 17 2] 5fefrf 5S*n-H • x-^'&ffl «If£T 
$5it^CCUl 0 6#>£p- F/3. Y7WW3--V * 



(35) 

* h 7 7 4^il«$n^i. a-b/Xb7f&m^-~y b 
7 7 4«&B£:b-&JL-y Fj&t^-^SrSftU -tn* 
P-H • x— ^ • AX 7 6 4±tCiitJl-r-5C<>:$:f1 : PI-t 

-i>. ffi«^t)-ta-oL-^ h 7 9 8«p-k • 7— 
[0173] ccui'o 6frt>7r-?i)m%>2nz>tm 

miZ. P-F/X b7mW3--v b 7 7 4«, CCU1 

0 6A^ExIDM§«n. ffi*, P-F/XF7 
$ijpa.--y F7 7 4 tiP — F • 7— ^P— F • "T—5> 

io • AX 7 6 4±Kiiffi£n3;:££»£12-5f&mMI^£ 
*^*ff3.— y F4 9 8^210. t'fflD-H# 

y F • ^ F;b$)iSl-r-5. 
[0174] C) I EU3ifflii£Sg©PJffl 

>£0 1 4lr^Ufc^-f 5>^EtM*cJltTittH^T 
■So 0 1 4lC^Lfc^C0^ff^-1' =>y«. #fg9!03 

20 [0 17 5] 0 140^-f;>i/0li 7Pir-yit--> 
X7A • • -9--T ^;PPo-6©->— y>X€r^L 

*»IB<D»aHJfi«fc«fc47-*7-^?-^ 
lOOftt, S7*Dt7t • -tr-f ^U^-SXDT+M- ^ 

[0 1 7 6] yo-fcytj- • -y--f i/^OOitB, I F.U 

1 0 2 iVMU 1 0 8 «ft!7 FUX££firr-5«fc3K 
iWf-5,, dCO^/ST Kl/XttCCU 1 0 6^iten, 

30 ns. g*csnt#^t7 h^^m^r^y>=L 132 
tc*-5i, fft-fHr-;/ Ftt^p-fe^-y- • -tM 1 oea 

■KbIT I FU 1 0 2^M£n-5. ^CDifet, IFU10 
21S7U 7i7f -ZL-y F260tIFIFO264 
&&&-?Z>fi)mzy Fcofeii^^aL, fej^^nAc^^f 
-try Ftei-f I EU 1 0 4^Hff<Dfc«t>{Cjg$n^)„ 
[0 17 7] 1) E73-H-l=yhOff« 
E-rP-F • n-y F4 9 Otti^HHry F^SE^JtcS 

- FT-5. E7P - F • F 4 9 0 «»jg7— +7 

40 1 0 0T1J, /Ul 2 4 S:SSLT§tt®ofc-r 

SftT^*. 7-^7^7-v 1 0 0 KAoTBH^n* 
te'&Mottimt.ii'biz&v I cs^nt^l.. 

[0178] 

EV I 
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mw. **. ->7h-t-oteoiijg 

afeSteUv'X* 

PSRO*t7 h 

V— 7. • V~J7s5> 1 

7-X • 2 gfcliBPttJtfttt 

Uv'X^-fcy bA/BS#J 

US?X* • ±y hA/BSS? 
D-K/X NT • V*J7*9 Or^V-i/B >®.mn- h* : 

n-K3;#:teXh7<Dfg5£, BPffi, ^-X£ 
HUB. Sfcl^-Zi*7t7 
V-X/f&Stl'v'X* 
^— X • l^X;? 

b-v'X* • -fey hA/BSJ? 

MWVU- ^l/-y 3 >*flg3- H : 

^7 >^ • X°<h h U **frO«3£ 
^— X • U-^X:? 

U-v'X;* • hA/BgiR 

4#a/fisic u s>x * t ©iw©»i&©»j£ 

• ty hA/BlS5 

m^Wmm >a>«IBn-K : 

v-x/afcsfcuv'x* 

Ui?X:5> • -fe-y hA/BSlR 
■7-)VM%L r/-;PH*=i-F : AND. OR^tt*©^ 

V— X • k^X^ 1 
V— X • 2 
1/yZ^-tyhA/BM 
t5S^Py-y+ ^Di>— : yu-y-yt ■ ^-Xffla* 

£©7 Kl/X • :t7-fey h©fgj£ 
^^l/-ya > : fi£:/D v— • ;U-5">'x 

7h57^ • ^Dy-yt ^a'>-i?t»6f: 7h*UX{i©Jtje 



[0 17 9] Efa-H-i-7h4 9 0(J^t7h £f«;*n. #^-t >y hrt©-r^T(D#^)8jS$n-5* 

©&tft^£M^JI;:x3— ^©&"S©ift^©I& T-7"D-fe-y-!t • -tM" i7JKD§*-y--r 2;MflPii], ExP- 
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• ZL~y h4 9 0<DtUt)fr£ } m7l-?n(bnZ>J:o\ZtL-o 
Tl^-gu d(Dlff^«8XU^> r- • \Ly h • ^ h)V(D 

Dy--> 3 >(3|iaMIC*fJ£:UTV^„ Vfzff-o X, 8 
fStf)^ h;l^<f&Jfl57l'>5 0 2£Se&LX*^ 'J - • 
^i->*4 9 2^jHf>n^., &^:7h;W;t*f 
&-T2>tii<?itfzfa-tyV-W:MV—Fe)**i)- • \Ly h 

®tmm=L-v bm^^rrztb\zmmy-i > 5 1 o£ 

i&Efcl LTjU^n-S. 8<@©^^ hJl/75t$iJ^^-l*>5 0 6 
LTi££n, 8<Hcd^S^^©&^(cJ:oT^ 

[0 18 0] 2) *v "J- • • ZL~y 

tt'j-'fi?*' h4 9 2\$mi 4 tc^-r^- 
m***:*-? h4 9 4&afcwic»frr*. 

=f-^yti • =L— y V 4 9 2 teJfjgT— ^^-V 1 0 0 20 

■5A^coviT8<i©#^-r-tT^#*^n-5>„ rn*^ 

M9 2I1 'J- • •7 7^fC#TS$fcfTfftf?©!rff 30 

[0181] ££1;:, *-v'J — • =f-x.v% • ZL~y r-4 
9 2te8<@(D{£@4'f*iH^CD&*[;:'Pt^T+-v U— • b'y 

HLXl>&^tfHH::r>l>X«, 'J — • • 3. 

=.y h4 9 2 B^ny 7 A#^^ h ij - A©imt 
'J- • My h£X<D$)<?i\Z&XZ>. Ltctf-oT. Mfrft 

■tf5£<»:#Rj^X&D. $?>IC, ^(DM^n-V^n^n 
Z>iHi<$l\Z&ft-rZ>'&ffi<Dilr!<?ib, +^ ij- • My h £g *o 

STSffr^cD&tKi^nxtAXfc, HrrTS^tatnJ 

• h-4 9 2 (C«toT«t^$nTt^CDT> H 

nz<»ffr^0mm&.wi\z&mtfi!gz.-Dtztz, 

TV»*-»**'J- • t'y h • l/yXi'tt, JlS#fl-X3H so 
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M4:/aHlylMK|Rl'S?;*i>0>** 'J- • My V • 07- 
— ->s >^teii$tl-5. 

[0 18 2] 3)T-^i«fi^'^7h© 
If SB 

^-^tt^Mfl^xy^ • 3-—y h-4 9 4ttEr3-H 
• ZL-y h4 9 0*^fti]ffll7'f >5 0 6 £iiSE&LX8<@ 

#IU3 2<@(01/^7.^5:-StC 105r^SiJT-5©tCji 
Lfe5f-yhfiSt "A" "B" *^c«^-;U • l/yXi' 
. -fey hrtlCM^nxii-SUv'T.^ • A*>^?rSISiJ-r-5 
2,My hffllci^T^^nx^S. 
•■fe7htt"B" • ±y h thmitl*. S# 

l^olfc, Et3 — K • ZLZLy h4 9 OtCfcoT 

^»^ff«, 7n-fey-y-ttjH^7x^©<i(D^5g 

[0 18 3] f-^fliM?i7A4 9 4feJf^T- 
^^^^•^ 1 0 0 tC^T33^fc£ffl£#DS;-;/^ (p 
ure combinatorial logic) T 

mmzWR? z>£.o\zmfttz>. t*yhga^j«, t*09# 

^^te©^tCfei¥-r-5^<&^SiJ-r^7t*ttT^:< , 
-^te#M^x<y^ 4 9 4 K^oTfl^n-S. +t'J 

^jKowwfiitaicWffJsna. 

[0 18 4] 4) l/^7.^efe«rL--y h©S^S8 
I'^^&'&n.--;/ h4 9 6tt81@C0«S^O^J^-r^ 
T(D\szSX?&M<D I D^$iJ^I5-f >5 0 6 Srglft LT 

8®<Dxu^>h^f,©-7hUy^x i b$ij^7'r> 

5 4 2«:iS*LTS^S. cn^OIl'^X^affig 

h4 9 6«$iJPm^<D8x^^>hBE?iJ^SfJW7-f > 
5 1 2 £jj$fiLTfft<£fgrTn.-.;> h4 9 8^iH-S> 0 ZL<D 

^oizLxm^titzummmu, m±y y^-^^m 
^xu-vx^efe^o.-^ h4 9 &m=i?rz.'¥M*R&L 
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TV^. ViSTsf v h4 9 Steffi (DtzMzm 

*§£y-f >5 1 6 LT§{f-r?>. 0*0, 211CD 

[0 18 5] L^^X^a^aZ7h4 9 6HyU5 18 

y-fcl, WJS"*-*^— i'BKO-Hf^S'^T 6 1 2, 68 
0, 7 2 8 Ci^nTl^fcWtlTl^^n*. JSJ* 

rtTiifTsna*4Hi^7"r<5£ii»3ft. ^ro&mx 

-^IJl/^?'77-1';i'6 1 4, 6 8 4, 7 3 2ICX 

612, 680. 72 8d^a*?Sn-5. J^McDfft^ 

1 4, 6 8 4, 7 3 2©US?7:S'j&*jg#?3n5. 

Uv>7x?5fc£^L— V N4 9 6ttJEJ*fl.T3lfT£tt5 

[0 18 6] 1 0 0IC«tn«, — NfA'y 

77612.680, 728 l-v 1 ^^ • 7 7 

-f;HB?ijC9U'> J 7.^^jit»«bT^^^. tfL3, 8 
OtD^g^^nW^&^t-^bT lOC05E5fel^^X^ • 7.D 
yb*»ffl*SnTV>4. ^co^S*. -l$/1y 7 736561" 
-77^#B8<Dffl&tt, «SI/yX^ - -fey hrt©*fj£;-r 
5^<DD^->a>l;J:-3T«n5„ *r(D$>t<D 

K^UTf-^tt#B«ri7*4 9 4l:±oT»»IS 

□ •y Mil^X^ft^-y h4 9 6Ci-3TS8i:fl 

[0187] 5) h<Dmm 

4rttftff3.~y F4 9 8H %ftT'g2>$iif<D±:y b£ 
UiSX?&&3-—y h4 9 6CDttS^tEx^— h* • 3-— 
7 h4 9 0 KJ:^r»9JSn&*^©«fiiR#lC*tJl> 
T*J*rT*. fO^lfiff ^--y h 4 9 8 ttW*5-f > 5 1 
4 SSi LT«§$nfc«ffiaz 7 h 4 7 8o- n 

ffn.-.> h4 9 SttSBffT^SttfflBJIUfcfc^-fcy b£ 
l/^^a*a=? h4 9 6*6JWITSi. 

a--^4 9 8tt3l«***llff'*' ©*UB:i=:y h4 9 
8o- D #ttffl5FH-C**itST8t5. U-77y"&£ 
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h4 9 6'v5Bfff'<**^S ! PJg'J"i"«)IR<OiBffi«: 

[0188] ssfT-r^s^-fr^WM-r-st. 

h4 9 6teUv7* • 77-fJK©77tX5r 
BMftU I©7ftZI^3 7'Dty1f • 1M £;WP2 

frffltth-tZt* *^f8fra.=. y H4 9 8te TExecu 

te oj T*-r«fc5«: ioifctt2-7«±rofiiigaz 

io yh4 7 8o- B l:«k<5t^W—>3>*BlttU U-^7 
* • 7 7 "ONE?! 4 7 2*^iMe.nx€?fcV-7 • 

[0 18 9] tt*#Ji:LT, T-*^?^* 1 0 OXilS 

a$n-5^gE»o^«i 7"D-b<y+t- • m & )i-cmm 

TExecute 1 J T^TJ: 7 tC. I^NffCttJ^tlfc 

^*^7-r-5«{cs^<D7"p-t-y-y- • tM 7;P£&g 

<hT5. Execute O^iExecutelft 
«A«-**H?nA L U £S»/h»J***«tt:i- 

0 l 4 tc^t" <t-5tc. 1 7at7lt : tM 7^rtTai^ 

T, ?B5 7'P-tyii- • tM 7;PP4 B#lCgiJ<D^&^T 

-y H«/t^77-f >ft««3.-y hfc-r^Ci*i 

fr^<Dtemt ; T-5'lZtk&~fZ,7'n±y J * • tJ-f y;U» 
■oWttfflTS^t^rSftiri. Bi4i:*mtt, ft 
30 hT©^S^^71--5fc«6{c«. 3 7"a-tyir 

[0 19 0] §7Dt7D- • 1M trfromz, f^lgf? 
3-~y h4 9 8»^tti^0ji$n-5. 
©«S*CD#^-ty MDtfRtttrtliny h4 7 8o- n 

oit7 h©ttfflpii6ttia»a#7 f D-fey!j- • -y--f 7;u© 
mizmMBdna. Lfc^ox, turn 

7-*7-i;?-\ l 0 0IJ7at7-y- • -tMy-JUriK* 

40 7°a-fcy+>- • iM^I^/tO 1 . 5<0&V>L2. OfflT' 

[0191] *f%fm3--v h4 9 8©«<iT*ftC# 

»3£f8>*0*fftM^-ra^tT**. H7 77MS 

5IEU10 4*f > 7U7t^S/|5*5„ ICtift 

8o- n fe^^ti^JAtia^^^r^n 
-FLfc-h^KET^-F • a--; h4 9 0*>&^«« 
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^>3 4 0^SilT, I EU 1 0 4-\fpm^tltz(0\Z 

♦*JBf5a=y b4 9 8te5?ft I EU 1 0 4T&@ 
£ nt lr» 5 T ©#jg £ 4> It $ 1**826 K "T -5 

^Stt-Sfc^C^nJ^-e**. I EU1 0 4 ^ h 5 7 ^ 
BllEtt«;R»ih"r*fc«e)lC**56ffn.-y h4 9 8 tt. P 

[oi9 2] •?u>/7i±mw<r>mn$:&m.Tz>$ 3 z>m<D 

rfr^i, I 73- H • 3.- -7 h 2 6 2 KJ;oT¥iJgUSft 20 

©«©#<£ lew:. 7> • U^ — >, 37" 

Di/— 5?t***60 | j ^ — >. h^y^bW'J^- 
>!5«S5. ♦♦*ff3.Hy h 4 9 8 ttHMMfPffi** I 
EU'J ^ — XM^-I" >3 5 0 i^IiLT IFU102 
tftUy^^4 1 2 ©3 "b<0j&*SJ? 

7 HU76Hl*t5. 
[0193] 6) ^7*J«^-^-7 h<08¥M 
%-JUm=3--y h 5 4 0 ttflMlir: y h4 7 8 0 - n ^ =><> 
-^LT. £&©:**l'-5'3>©^7ttiR«:W'<*. 

urnr-*^??-* 1 0 oTit 5zTmfflx.—y b 5 4 

0 tt^tStg^-r. -7 MCt**^— -> 3 >©5S7£^S 

£t717ctS7^ bnr*mMZL=.y b 4 7 8 0 -n <t* 

V b4 9 6, A*-f h 5 2 
0:fc.fc£/Mfrj^;i-..y b 5 0 0^i£3„ CinKJcD, 
^^ff ^---7 h4 9 8«U> J 7.5'5ic«Zl--y h4 9 6 

T**. AM/Ul»ar 7 F5 2 0H mma.-y b 
fribthj]2ntzJ : -?Zrt'{^X • 3.— y h4 7 4£3I 

* «t 5 K m ^ -r i * fr 5 H t *«T * a . «« 

fc. 5i®MPa- -7 h 5 0 0 tt*!63. - y h 4 7 8 o-n 

[0 19 4] 7) aiMffa^y hoffi 
%-TM'm=L-v bS 4 0*»&ai&nfc**5S7-** 
©tele, iI»fW»:i:iy h 5 0 0 ttEf3- h* • ol- so 



7» 

h 4 9 o*»e»tb*snfc*fe*ir»*^-fey hSr^E-^-t 

S. •♦T, hU-AJ®Jf:©tp©&^IC^7»Jffll3.-ty 
h 5 4 0tC<fcoT5£7©En (V-i7) ^#ltf>n-5<!:, 
iljBIWWi-y h 5 0 Ote. fflW7-i>5 3 4±(Ciim 
$nfc$i]^M^-^aLT— HA777 •7Dyh*>f,l/ 
i>7s5> • 7r7;HH?iJ4 7 2f^©^-r-5#^fg^L 

SCtSrffi^-rs. 1 t?^fctt1tSc©^^ISI»#(CjSjil 
^n-St, PC Inc/si z e$iJfflim^*!lWv-f 
>3 4 4±lcMHi$n?)o &ynt7t • tr-f^cTi: 
(C«iSHffi£T©ift^£iI>rf 5C£**^T&£. ffr 
*-fey h3>##)I36i£n£<!^ I F I FORQtOfMfffll 

mtftmv'i > 3 4 2±tci@iai$nT i f i F02 6 4 

£ Wit 

[0 19 5] 8) W»7D-«m.= y 
$ijp-7D-$tJprL- >y h 5 2 8 14, §H£©&S«P*}HHr 
•7 hrt©Wffl!7D-^75^^^nfc^t*^75^ $6 
tC> j e-©*S^-7'^>7^fT^tirc^i:^*^m^Lfctf 
IS£ I FU 1 0 2K»ft*.-r5-*.S«fc'3»ClMFr*. fMffll 
7D- frjflla- -7 h 5 2 8 I1Et3- H • =i-—v b 4 9 
0 lC«t«.$iJ^!7D- • ^7>7**OMt9J*«*W»7 
7>5 1 OSrHftUTSlWr*. m&<D W7.5>mMM 
i©t7Ml $tJ»57>5 3 6^ftlTT-^ffii? 
R«fi7* • 3.->v h4 9 4fr%yffl-JU— M'W=L- 
y b 5 2 8~ve!£*1£©T, $JH7D— Mifflin.- -y h 5 
2 8«^7>7^^©*g*:^fe#M^tCje|^$nT^^ 

t-ifi-QZZ. V>*J?.9&&3-—y b4 9 6 7i>^7\*X5 1 
8S:S41T. 2ie.n^:l/v ? 7.^©#B8«$iJiai7D— <M 

[oi9 6] fflffly u-^omn hmmiz. a*7/ix 

•a^7h4 7 4(l SiJffll7D-l ifiJffll7P-2©$i] 
i7^f>7 5 0, 7 5 2*ie>7i^$iJ^57>5 3 0 &m 

&LTfflWyu— <D&m*fflW7n— mwz--y b5 2 
8^iM-5<to{Cti*$n^. $iJ1fll7D-©IWn. 
-7h 5 2 8«&**«8t'7 h©2ffl©^<i7 h;l/$:SiJ^I 
^7>3 4 8£JiEi3L-r. I FU 1 0 2^mffi.LTm 
^n^>©^^ h;H4, b)lft<D¥y blZftfa-? 

^<tr/-E-©i^m^'5>7^fTt>nfcA^^ : £^«UTii 
^st-^x^^-v i o OTit unyn-wm=i- 

-7h 5 2 8tt«IPaz«y h 5 2 8 ^©A7J$W{s^£ 

[0 19 7] 9) >M n7sM'®3--y h©P» 
#^5Sff 3.- y h4 9 8H rt*t ny^Um^— y h 5 2 
OtJ^^fc^LT, Uv'T.^ • 7 7"-OUgE?iJ 4 7 2 i 
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mm=L=-y h4 7 8o- n MG>? ! —9<D)\,—?>{f m& 

zfflwrz. n-i nz.mmz.-v v 5 2 o\zm 1 

4 JC^T^-^U— is a ><Dl>z?Z? • 77^)1 • 7f-t 
X, iHfjU^ZSP, h7 • 7x-XiRIUTlft5. 
l/y*X^ • yr^OV - 7 PHZom\zte/U nxMfflJ- 
~y h5 2 O^^^llffwm^^x-XcDKlC^^a: 
£ttTt^-5)£tp iCfc-SI'S'X* • 7 7"f 7 2rt 

CD3fc5fcU^X^<D7^-feX£$iJ$l7'r >5 2 2 £iibT 

h 5 2 Oli;H/UlTll3.Z7 hE*/U4 8 0 Id 

jg-tct^c:, «ftgrL->y hm^A*x4 8 2±icitmsn 

h 5 2 0 iZtt-tZMffllt* a»7'f>54 2 £iiLTlfr 
<^^fr^-— -y h 4 9 8 (c«toTfT^n-5o 

[0 19 8] IV. &m**: l )fflffl3--v h 
VMU 1 0 8©-f >^7i- 1 5lr^$nT 
li*. VMU 10 8 tt±HVMU$iJffllD>5-7i7 • JX~-;/ 
MOO <hl*3^T H l^X (content addre 
s s a b 1 e) ^'J (CAM) 8 0 2j&*e>«jfcSftT 
^■5. VMU 1 0 8 ©-i&W^ltgteS 1 6 tC^Dy^S 

'S-X ID (s ID (31:28)), 
(V ADD R (27:14)), ^-v • :*7-fe-;/ h 
(PADDR (13:4)). iJ^fctfM* ID (r 1 D 
(3:0)) K:#WSnTH*. *I7H^StlJt 
5fc«)07)WJXATH X^-XID^ffiffllT, 
X^-X • 7— :7>8 4 2 ft© 1 6i©U^^^6 1 
o^S5?-r-5«t-5ir>ioT^-5. SlRLfcX^-X- 1/ 

^l^lA-y^T (TLB) 8 4 4*7^tXt^)i:t 
07Kl/XtLTftM^tl5. 3 4 t'7 h • 7 h' 1/7. (i 
rt$7HI/^-^^ffl»tS:U ^777 8 4 4^ 

^^1^*17 KUX8 4 6©±ftl 8 My hilt 
f#£>n&. ^— v • *y±y b tl* I DBtll7 HU 
X8 4 6©~H4l 4 k'-y h<hbTt#?>n^. 

[0199] 9tf\z— ffirf -afc©^— zf)imB\nyy 

7 8 4 4fcmt>j&»5fcl»£. VMU^F-Sc^S^l^n 
•5. £©*&«, MAUI 1 2 (Cijt}#£*lT^&7n:£^ 
. . ?-?mmZ77±ZTZ>ft%:C>;\y 

• 7)^'JXA8 4 8 *«ffll/ftVMUiIh5y 

7"— 7*;P8 5 0tt7-+f^ft 1 0 0i:J:oT^ffi<$ 
ffl^tfrf^TW^U • ^— v©X> h 'J £-&A/CV> 

*«*^feHfc"rfca&t:^Btt^-^ • 7— 7)1 ■ x> 

h 'J swsyrs. citieo^— • 7- • x> h u 

ttMAU 1 1 2A^e»U-v7.^ • -fey h "A" <Dbyy7° 
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^l:iotf-7')Hg?IA777 8 4 4^13n§. 
#W&SJU-7>^£M5£, VMU*-St0<|fl.£3l£ 
Ufc^tt I E U 1 0 4 i:ioTSHfT$n4. {g 
S7 HUX^5>#ia7 Kl/X'\©&&&fm0yfl-£3I£ 

ig z. s a t»T?* rr * ttf t * s . 

[0 2 0 0] VMUa«Dy7^8 0 OH I FU 1 0 2 
£cttf I EU 1 0 4 t05*3.7;W • <>^7i-Xta 
5. ipfltm^teSW^'f >8 2 2^jgSLT. IEU1 

0 4^ite>n. VMU1 0 8*t7Kl/XgiOta!)l:tt 
io fflpIflgT*^)dch^ii»-r^. »)S^^JT«. VMU 

1 0 8«^lC I FU 1 0 2<D£&g#££(ttttt-52eMi 
ttlilC*-5„ I FU 1 0 EU 1 0 4te#lC, 
W»9-f >3 2 8*3J;^8 0 4«iBAl/TS««il^-r 

#iI7-*7^7^ 1 0 OTIi, I F 
Uteg&LTVMU 1 0 8£7^-fc7.-t-5C:i7&*T# 
*. -*©IS*. fcfS?— ({gfljif) Mll7'f >8 2 Ottl 
O/fttriU EU 1 o 4ictB^^ns. 

[0 2 0 1 ] IFU10 2MO!lEU10 4(j*l:7. 

^-x i Dtisffl^— ySf7^-;pF^fti^nsia 

20 5-f >3 2 6*5«t^8 0 8Siil&UT, VMUSfflDy 
5/^8 0 0^31-5. 5f,lCIEU10 4imft» 

■tZ>tz.tb\z. ^©7H1/7*d-H • ^l/-y 3 >l; 
ttJS-r^***, x h7 • ^i'— ->a >KttfflT^#*> 
S^SKi6i;T3e*bTl»*. fi«7 Hl/X©X^-X 
IDtfSA-y^^-^HH CAMaz-vh8 0 

7ty htEx I D7^-;Uh*HSi^MtC I EU 1 0 4 

30 *»e.itttcccui o 6^2i€.ns. tta^-^tiB* 

ID7-f-;i/Hll 7Kl/X-7-f>8 3 64ifilT 

h 8 o 2s\m>bftz>. T—Dvm^nyy 
7\z-m.t : t*><Dtffi-ofrz>t. ty h • ?<i >tmm 

lht)y1>8 3 O^MSLTVMUSiWDyyi' • 
7h8 0 OtCilftl^tl-S. ^(D&moi 8 k*-y hfi©^ 
17 h*PX«7 HU-Xtli7J7-f >8 2 4±tC(±i77Sn 

•So 

[0 2 0 2] VMUffifJ^Dv'^^ • h8 0 Oli, 

>8 3 0A^t7 h£«fctf«»maiWW*«:£W- 

40 (Ks^^u^-atfis^^uw^wiifli**:? 

-f>3 3 4. 3 3 2±.\Z\h1rtZ>. {gffl^^&'J^^- 
ife<i:«, f-7';«!IA7 77 8 4 4^0^-y • f- 

[0 2 0 3] iil:CAMar 7 h 8 0 2ft©x-^ • 
T-7')VWftjkl'*J7,*fmm$i<$iZ; I EU1 0 4^H 

fi-?2>z.tiz&-oT&3i'?z>z.iiWT'%z>. Wifrmz, 

I EU 1 0 4^<bUMv^ >8 1 0, 8 12, 8 1 
so 4, 8 16, 8 1 8£*££LTiii7J$n-5„ CAMaz 
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— 9 • AT. 3 5 4 \Z&m^ntz7 h* 1/7. -;U8 0 8$ 
I4LT IEU10 4*^VMU$iJ«D^-yi7 • a.~y 

h 8 o oicioTSffi^ns. c<D^-^«^ias, 

(t^il^B$H/N'X8 3 6 £S&bTCAM.3-- -y h8 0 
2^lfci££n-5. x"©*glfL CAMa-7 h 8 0 2 1*3© 

T, 7— ^Pr-i^-V 1 0 0©«jW^-^P-->3 

&s & u TEnffi ic # * ar d <t #"C * -5 . 

[0 2 0 4] V. ^tyyaiflaz"/ h 
CCU 1 0 6©r-3? • -f>?7x- XlCMTSfSlfP 
tt, S17»C^^nTUS. £©!§£•%,. IFU10 2 
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[Claims] 
[Claim 1] 

A super scalar microprocessor comprising- 

a fetch unit for fetching instructions, one of which includes a register reference, from a 
memory in a predetermined, programmed sequence; 

a register file including a predetermined register and a temporary register for storing 
outof sequence execution results; 

an execution unit coupled to the fetch unit and including plural functional units for 
concurrently executing at least two instructions, provided that at least two of them are 
available, wherein one of the instructions is executed out of the predetermined, 
programmed sequence and the execution results are stored in the temporary register 
based on the register reference; 

a retreat unit for retreating the instruction according to the predetermined, programmed 
sequence; and 

a data bus system for routing data among the predetermined register, temporary register, 
and plural functional units. 

[Claim 2] 

The super scalar microprocessor according to Claim 1 wherein it comprises an instruction 
buffer coupled between the fetch unit and the execution unit for buffering an instruction. 

[Claim 3] 

The super scalar microprocessor according to Claim 2 wherein it comprises a means 
coupled to the fetch unit for predicting branching. 



[Claim 4] 



The super scalar microprocessor according to Claim 2 characterized by comprising a means 
coupled to the register file for performing register renaming and data dependency check. 
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